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First  in  Communicatio. 


Here  is  the  finest  3  KW 
load,  new  peak  reading 

The  MFJ  989C  is  not  for  everyone. 

However,  if  you  do  make  the 
investment  you  get  the  finest  3  KW 
PEP  tuner  money  can  buy    one  that 
will  give  you  a  lifetime  of  use,  one 
that  takes  the  fear  out  of  high  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum. 

The  MFJ-989C  is  a  compact  3  KW 
PEP  roller  inductor  tuner  with  a  new 
peak  reading  Cross-Needle  SWR/Watt- 
rneter.  The  roller  inductor  Jets  you  get 
your  SWR  down  to  absolute  minimum 

With  three  continuously  variable 
components    two  massive  6  KV 
capacitors  and  a  high  inductance 
roller  inductor    you  ijei  precise  control  over 


Tuner  money  can  buy  with  roller  inductor,  dummy 
meter,  antenna  switch,  balun  plus  more  ...  $349.95 


MFJ-989C 


349 


SWR  and  the  widest  matching  range 
possible  from  1.8-30  MHz 

You  get  a  new  lighted  peak  and 
[average  reading  Cross-Needle 
SWR/Wattmeter  with  a  new  more 
accurate  directional  coupler. 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  for  balanced 
mes  and  a  6- position  antenna  switch 
with  extra  heavy  switch  contacts. 

Its  compact  1 03/ix4V?x1 5  inch 
cabinet  tits  right  into  your  station. 

You  get  a  50  ohm  300  watt  dummy 
load  tor  tuning  your  exciter,  a  tilt 
stand  for  easy  viewing  and  a  3  digit 
turns  counter  plus  a  spinner  knob  for 
exact  inductance  control  Add  $10  s/tt, 
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2-knob  Differential-T  Tuner 


MFJ-986        The  "ew  MFJ  986  Differential  T™ 
$AAQg5  2  knob  Tuner  uses  a  differential 
^**5P     capacitor  to  make  tuning  foolproof 
and  easier  than  ever.  It  ends  constant  re -tuning  with 
broadband  coverage  and  gives  you  minimum  SWR 
at  only  one  best  setting.  Covers  1.8-30  MHz. 

The  roller  inductor  lets  you  tune  your  SWR  down 
to  absolute  minimum,  3-digrts  turns  counter  lets  you 
quickly  return  to  your  favorite  frequency. 

You  get  MFJ's  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reflected  power  in 
200/50  and  2000^500  watt  ranges.  Meter  lamp 
uses  12  VDC  or  110  VAC  with  MFJ  1312r  $12.95. 

A  new  current  balun  for  balanced  lines  reduces 
teed  Line  radiation  and  forces  equal  currents  info 
antenna  halves  that  are  not  perfectly  balanced  for  a 
more  concentrated,  stronger  signal.  Add  S10  s/h. 

MFJ's  Fastest  Sell in g  Tuner 
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The  MFJ  941 D  is  MFJ's  fastest  selling 
MFJ-941D     300  wall  PEP  antenna  tuner.  Why? 

'1  09 °6  Because  jt  nas  mofe  features  than 

tuners  costing  much  more  and  it 
matches  everything  continuously  from  1.8-30  MHz, 

It  matches  dipoles,  vees,  verticals,  mobile  whips, 
random  wires,  ban  lanced  and  coax  lines. 

SWR/Wattmeter  reads  toward/reflected  power  in 
30  and  300  watt  ranges  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire, 
balanced  line  or  tuner  bypass.  Efficient  airwound 
inductor  gives  lower  losses  and  more  watts  out. 
Has  4:1  balun.  1000  V  capacitofs.  1 0x3x7  inches. 

MFJ's  Random  Wire  Tuner 

MFJ-1601Q    S39"  r^^T 


You  can  operate  all 
bands  anywhere  with  any 
transceiver  when  you  let 
the  MFJ-16010  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  apartment,  motet, 
camping  operation.  Install  a  wire  anywhere!  Tunes 
1.B-30  MHz.  200  watts  PEP.  Ultra  small  2x3x4  in. 


MFJ's  Deluxe  300  Watt  Tuner 


The  MFJ-949D  gives  you  lower 

sJiftBS  SWR  than  anv  tuner  lhat  uses 
I  49       two  tapped  inductors.  Why?  Because 

you  get  two  continuously  variable  capacitors  that 

gwe  you  infinitely  more  positions  than  the  limited 

number  on  switched  coils. 

This  gives  you  ttte  precise  control  you  need  to 
get  your  SWR  down  to  a  minimum.  After  all,  isn't 
that  why  you  need  a  tuner?  Covers  1.8-30  MHz. 

You  get  MFJ's  new  lighted  2  color  peak  and 
average  reading  Cross  Needle  SWR/Wattmeter, 
dummy  load,  antenna  switch,  and  4:1  balun    all  in 
a  compact  10x3x7  inch  cabinet.  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ-1312,  $12.95. 

With  MFJ's  deluxe  300  watt  PEP  tuner  you  get 
an  MFJ  tuner  that  has  earned  a  reputation  for  being 
able  to  match  just  about  anything  -  one  that  is 
highly  perfected  and  has  years  ot  proven  reliability. 

MFJ's  Mobile  Tuner    mfj^sc 

Don't  leave 
home  without 
this  mobile 

tuner1  Have  an  uninterrupted  trip  as  the  MFJ  945C 
extends  your  antenna  bandwidth  and  eliminates  the 
need  to  stop,  go  out  and  adjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  band  and  get  low 
SWR.  You'll  get  maximum  power  out  ot  your  solid 
state  or  tube  rig  and  it'll  run  cooler  and  last  longer. 
Small  8x2x6  inches  uses  little  room.  SWfV  Watl- 
meter  and  convenient  placement  ot  controls  make 
tuning  fast  and  easy  while  in  motion.  300  watts 
PEP  output,  efficient  airwound  inductor,  1000  volt 
capacitors,  Mobile  mount,  MFJ  20,  $3.00. 

144/220  MHz  VHF  Tuners 

MFJ921  $69"r 


fffT 


MFJ's  new  VHF 
tuners  cover  both 
2  Meters  and  the  220  MHz  bands.  TTiey  handle  300 
wans  PEP  and  match  a  wide  range  ot  impedances 
for  coax  fed  antennas.  SWR/Wattmeter.  8x2V# 3  m. 
MFJ  920,  $49.95.  No  meter.  4VixZV*x3  inches. 


MFJ  ENTERPRISES,  INC. 

&jx  494,  Miss.  State,  MS  39762 
($01)  323-5869;  TELEX;  53  4590  MFJSTKV 

MFJ  ...  making  quality  affordable 


MFJ's  Artificial  RF  Ground 

*70M    MFJ-931 
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You  can 
create  an 
artificial  RF 
ground  and 
eliminate 

RF  "<bites,\  

feedback,  TVt  and  RF*  when  you  let  the  MFJ  931 
resonate  a  random  length  of  wire  and  turn  it  into  a 
tuned  counterpoise  The  MFJ-931  also  lets  you 
electrically  place  a  far  away  RF  ground  directly  at 
your  rig     no  matter  how  far  away  it  is  -  by  tuning 
out  the  reactance  of  your  ground  connection  wire. 

Barefoot/1.5  KW  Linear  Tuner 


MFJ-9G2C        For  a  few  extra  dollars,  the  MFJ 
$9  9094  962C  lets  you  use  your  barefoot  rig 
now  and  have  tne  capacity  to  add  a 
1.5  KW  PEP  Hnear  amplifier  later.  Covers  1.8-30  MHz. 

You  get  two  husky  continuously  variable  capacitors 
for  maximum  power  and  minimum  SWR,  And  lots  of 
inductance  gives  you  a  wide  matching  range. 

You  get  MFJ's  new  peak  and  average  reading 
Cross  Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range,  It  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ-1312,  $12,95- 

Has  6 -position  antenna  switch  and  a  teffon  wound 
balun  with  ceramic  feed  thru  insulators  for  balanced 
lines,  10Vix4V*x14  7/8  inches.  Add  $10.00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ-9Q1B 
95 


The  MFJ 
9013  is  our 
smallest 

5x2x6  inches     (and  most  atfordaWe)  200  watt  PEP 
tuner  -when  both  space  and  your  budget  ts  limited. 
Good  for  matching  solid  state  rigs  to  linears. 

It  matches  whips,  dip-oles.  vees.  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
1,0-30  MHz.  Efficient  airwound  inductor.  4:1  balun, 

FOB  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800647-1800 

•  1  year  unconditional  guarantee  •  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ  * 
Free  catalog  •  Add  $5.00  s/h  (except  as  noted) 


CIRCLE  86  ON  READER  SERVICE  CARD 


Letters 


Number  1  on  your  Feedback  card 


WRtW:  I  have  been  a  generally  inac- 
tive ham  for  25+  years  because  hams 
were. .  .well,  boring.  With  retirement  I 
decided  to  become  active.  Now  I  find 
that  some  hams  are  malicious,  too. 
Your  editorials  are  right  on.  Keep  up 
the  good  work. 

Kevin  Thomas,  Louisville  KV:  I  hope 
I'm  not  the  last  of  a  dying  breed  I've 
recently  begun  taking  a  course  to  help 
me  pass  the  test  for  my  Novice  ticket 
I've  spent  the  last  6V?  weeks  steeped 
in  the  amateur  radio  world.  Guess 
what!  I  am  excited  about  what  I  see 
going  on.  I  made  the  tnp  to  Dayton  for 
the  Hamventton.  WGWfH  The  field  is 
wide  open  You  are  able  to  go  into  any 
field  of  expertise  you  wish.  At  I  his  time 
I'm  actually  excited  about  code,  If  is 
fun  With  a  littfe  patience  and  practice  it 
can  be  mastered.  I'm  less  than  two 
weeks  from  test  time  so  I  hope  that  I  will 
soon  be  among  the  ranks  of  the  hams. 

Rod  Templeton,  Coquitlam,  B.C.  Af- 
ter the  recent  Held  Pay  festivities  were 
over,  I  felt  compelled  to  write  and  let 
you  know  that  some  hams  still  like  to 
introduce  new  people  to  the  hobby, 

I  had  been  trying  to  find  out  how  to 
get  Into  ham  classes  without  much  suc- 
cess. Then  I  drove  over  to  the  park 
where  the  Burnaby  ARC  had  set  up  for 
Field  Day,  I  walked  around,  just  having 
a  look  for  a  while,  then  two  gentlemen 
asked  me  if  I  was  with  the  group.  I  told 
them  I  had  just  come  down  tor  a  look. 
One  nam,  John  VE7JPW,  actually  sat 
down  and  asked  me  what  I  knew  about 
Field  Day  and  hamming  in  general. 
Then  he  invited  me  down  to  the  dub  to 
see  whal  the  meetings  were  like,  and 
told  me  about  the  classes  (which  al- 
ways filled  up  quickly!). 

I  participated  in  the  contest,  helping 
log  stations  on  40m  for  a  couple  of 
hours.  A  lot  of  people  asked  me  if  1  was 
interested  in  becoming  a  ham,  making 
sure  I  knew  about  the  meetings.  Every- 
one I  talked  to  was  great.  Nobody  tried 
to  dazzle  anybody  with  jargon,  III  start 
classes  in  October,  I'd  like  to  thank  the 
Burnaby  Club,  especially  VE7JKJ, 
VE7JPW,  and  VE7MIC  for  putting  up 
with  me  while  I  logged  the  contest.  See 
you  on  the  air  someday. 

Phillip  Isenberg  KB4CPB  Winston* 
Salem  NC;  Everybody"  knows  what  a 
yagi  is  We  all  understand  what  is 
meant  by  ORT.  DX,  QSO.  RTTY,  and 
packet.  But  what  about  the  curious  per- 
son who  has  heard  about  "ham"  radio 
and  decides  to  pick  up  one  of  our  mag- 
azines at  a  newsstand?  He  or  she 
rn  ight  as  well  pick  up  a  foreign  newspa- 
per. 

Whether  the  use  of  jargon  and  ab* 
breviations  is  an  act  of  snobbishness 
on  our  part  or  just  an  unconscious  act, 
most  of  what  we  say  concerning  ham 
radio  goes  over  the  heads  of  a  lot  of 
people.  We  hear  or  read  "hamspeak" 
and,  like  lemmings,  we  follow  along 
and  encourage  others  to  use  our  jar- 
gon Joo, 

"Hams peak"  annoys  and  confuses 
people  who  would  hke  to  learn  some- 
thing about  ham  radio  but  are  repulsed 
at  every  juncture  by  our  incomprehen- 
sible and  easily  misunderstood  lan- 
guage Sure,  they  can  learn  the  hard 
way.  the  way  we  learned.  Fay  their 
dues,  earn  their  stripes,  and  someday 
be  a  ham,  too.  But  for  everyone  who 
achieves  hamdom  this  way,  100  or 
1 000  others  listen  to  our  jargon  and  run 
the  other  way. 

So  who  needs  them,  right? 

Do  you  have  all  the  club  members 
you  want?  Do  you  dealers  have  all  the 
customers  you  need?  Do  you  maga- 
zines have  all  the  subscribers  you  want 


From  the  Hamshack 


and  need  to  stay  in  business?  Chances 
are  the  answer  to  these  questions  is  a 
resounding  "No!" 

Unless  we  clean  up  our  act  and  go 
out  of  our  way  to  help  the  beginner 
learn  the  ropes  and  give  him  or  her  a 
chance  to  learn  from  us  without  having 
to  master  "hamspeak"  first,  we  may 
someday  soon  be  a  very  small  society 
of  ex'hams. 

Bob  Kozlarek  WA2SQQ.  Elmwood 
Park  NJ:  We  all  have  some  talent  or 
product  to  offer  our  fellow  hams,  I  got 
the  idea  to  compile  every  modification  I 
could  find  on  the  SB-22Q  and  offer  it  at 
a  modest  price.  My  wife  laughed  and 
said.  "Who  would  ever  buy  it?"  I 
placed  ads  in  all  three  of  the  amateur 
publications  and  sal  back.  Ail  of  a  sud- 
den the  letters  came — dozens  of  them. 
That  was  four  years  ago,  and  I'm  strfl 
going  strong — thanks  to  73's  "Barter 
n"  Buy"  column.  I  have  consistently 
received  the  best  response  from 
lkBNB"  as  compared  to  other  publica- 
tions. Dont  be  afraid,  sit  up  and  give 
your  idea  a  try.  Donna  DiRusso  and  the 
staff  at  ?3make  placing  your  "8NB 
ad  child's  play. 


■  ■ 


Ray  Kohler  W90BD.  Sycamore  IL: 
We  worry  about  the  loss  or  our  amateur 
radio  frequencies,  which  signals  the 
end  of  ham  radio.  This  is  probably  the 
furthest  thing  from  the  truth  as  far  as 
the  death  knoll  for  the  hobby  the 
end  will  be  caused  by  the  inconsider- 
ate appliance  operators  who  have  li- 
censes now.  Let  me  give  you  an  exam- 
ple.  which  is  not  a  single  instance.  We 
have  been  giving  a  lot  of  publicity  to 
SAREX,  DOVE,  and  hams  in  the  space 
program  This  is  a  very  important  PR 
tool  as  well  as  a  means  to  get  the  young 
people  interested  in  our  hobby.  The 
frequencies  for  the  shuttle  audio  have 
been  published  in  all  the  magazines 
and  are  general  knowledge  to  any  ac- 
tive ham. 

On  Saturday  April  28,  1990,  I  had  a 
group  of  people  over  to  listen  to  shuttle 
audio,  As  we  listened  on  14.295  MHz 
there  was  an  offending  carrier  just  in 
the  passband.  Tuning  up  just  slightly 
we  could  hear  a  QSO  going  on  About 
that  time  another  station  came  on  and 
asked  the  two  hams  having  the  QSO  if 
they  would  mind  moving  up  a  couple  of 
kHz  due  to  the  shuttle  audto  interfer- 
ence You  can  guess  whal  happened 

The  gentleman  {ham)  who  asked 
them  to  move  was  very  tow  key  and 
courteous,  which  took  a  great  deal  of 
patience  on  his  part.  The  band  was  not 
even  crowded-  but  thai  didn't  seem  to 
matter  to  the  two  that  were  in  QSO.  I 
didn  t  get  any  of  the  callsigns  or  I  would 
have  sent  all  concerned  a  letter,  one  of 
thanks,  and  two  to  the  offending 
parties  to  try  to  wake  them  up  to  the 
tact  that  their  types  are  killing  ham  ra- 
dio with  their  self-serving  attitudes. 

I'm  one  of  the  first  to  speak  out 
against  specific  frequency  use,  but  this 
(shuttle  frequency)  is  an  exception  and 
only  happens  two  or  three  times  a  year, 
and  then  only  for  a  few  days  at  a  time. 

What  happens  to  the  young  folks 
who  hear  this  in  the  classroom?  Do  we 
want  or  need  new  bfood  to  keep  the 
hobby  alive????  Would  you  want  to 
join  a  hobby  that  shows  this  kind  of 
attitude?  Remember,  there  is  influence 
and  power  in  numbers.  Without  these 
numbers  we  may  not  have  a  vote  in  our 
destiny . . . 

Vernon  Erie  Ikeda,  Pierrefonds, 
Quebec;  I  was  really  disappointed  with 
the  cover  of  the  July  issue.  It  gives  peo- 
ple the  wrong  impression  of  amateur 
radio.  I  thought  that  the  cover  belonged 


on  a  mercenary  magazine,  not  on  the 
cover  of  73  Otherwise  the  issue  was 
great,  with  DFing  as  the  main  article,  I 
just  might  try  it  out 


Tha  July  cover  was  meant  as  a  tongue- 
in-cheek  look  at  Foxhunting,  hence  the 
Hsmbo  theme,  No,  you  don't  need  a 
gun  to  locate  hidden  transmitters,  tn 
fact,  we  received  a  number  of  positive 
comments  about  the  cover  at  the  re- 
cent Dallas  HAMCOM  show.  Give  DF- 
ing a  try,  t  think  you'll  find  it  to  be  a 
great  challenge  and  a  lot  of  fun.— Bill 
W88ELK . . .  Im  sure  glad  ELK  season 
hasn  7  started  yet! 

Terry  Coker  AA6LG,  Cucamonga 

CA:  I  recently  read  in  a  bulletin  on  a 
local  packet  BBS  about  a  ham  not 
knowing  how  to  deal  with  an  operator 
he  recently  discovered  was  a  bootleg- 
ger 

This  brought  to  memory  a  bootleg- 
oer  t  found  out  about  named  Jeff.  He 
was  very  active  on  an  LA.  repealer.  He 
had  great  operating  technique  and  was 
very  intelligent  and  a  good  conversa- 
tionalist, 1 1  never  crossed  my  mind  he 
might  be  bogus. 

Jeff  made  claims  to  us  at  coffee 
meets  that  certain  jammers  and  boot- 
leggers pJagutng  the  repeater  were  out 
to  get  him,  He  was,  after  all,  the  re- 
peater's most  active  signal  direction 
finder,  and  claimed  to  find  several  jam- 
mers. 

Jeff  threw  a  dinner  at  his  place  for 
users  of  the  repeater  that  was  well -at- 
tended.  He  went  to  repeater  breakfasts 
and  meets  for  coffee  in  the  early  morn- 
ing hours.  He  was  considered  one  of 
the  regulars  and  a  "great  guy."  He 
used  lots  of  the  equipment  at  the  re- 
peater's Field  Day  site. 

It  was  not  unMI  a  few  months  ago 
when  I  ran  across  the  real  ham  with  the 
calisign  Jeff  was  using  that  I  realized 
Jeff  was  a  fake.  What  an  eye-opener!  A 
check  of  the  call  book  confirmed  the 
situation. 

Suddenly  Jeff  dropped  out  of  sight— 
I  wonder  why? 

Jeff  fingered  several  good  hams  as 
being  jammers,  He  would  drop  their 
call  signs  at  the  coffee  stops.  His  nerve 
still  amazes  me.  He  had  the  intelli- 
gence to  easily  get  a  license.  I  think  he 
got  a  rush  knowing  he  had  everyone 
fooled. 

Martha  M.  Lostrom  KA1UUO,  Saco 

ME:  Pfaying  Ihe  mandolin  .  .  and  aim- 
ing for  the  Tech  and  General  ham  li- 
censes. Do  these  two  things  to  togeth- 
er? Welt.  I  hope  so,  . . 

I  just  picked  up  the  July  issue.  Read 
the  letters  and  your  [Waynes}  editor* 
at.  Then  turned  to  the  ads.  I'm  faxing 
my  order  for  your  super  code  tapes— if 
KAlCOJ  can  do  it  (July  "Letters'  i. 
then  l  can  too!  Afier  all.  I  just  bought  a 
mandolin  with  the  belief  that  I  can  learn 
to  play  H.  I  am  in  the  mood  to  be  in- 
spired. 

Will  it  be  easier  to  learn  to  play  the 
mandolin1  or  learn  the  13  wpm  code  on 
Wayne's  I  a  pes?  Who  knows  lor  sure, 
But  I'm  betting  that  the  code  is  going  to 
be  easier, 

Newport  Yachting  Center  in  Rhode 
Island  was  looking  for  some  new  at- 
traction for  the  Newport  International 
Powerboat  Show  September  20-23 , 
and  I  said.  hey.  you  want  a  ham  booth 
with  amateurs  snowing  off.  They  said, 
OK.  We'll  give  you  a  to  x  10  booth 
(tent)  with  electricity  and  all  the  tables 
and  chairs  you  want,  no  charge.  OK,  I 
said,  put  "us"  on  the  schedule.  I'm  on 
the  hunt  for  "us"  Wouldn't  a  foxhunt 
in  Newport  or  a  2m  demo  be  greet?  I'm 
st'll  stuck  on  tOm^hence  the  need  to 
climb  the  higher  mountain  and  become 
a  General . 

Any  hams  you  know  of  who  would 
love  lo  gei  a  tree  pass  to  the  boat  show, 
and  turn  on  an  elect ronics-receptive 
audience,  many  of  whom  are  keenly 
interested  in  marine  single-sidebandt 
PLEASE  give  me  a  steer. 


Heck,  the  code  ts  a  fot  easier  than  the 
mandolin,  You  should  have  your  Gen- 
eral in  a  few  days — doing  about  ten 
mmutes  a  day^ifyou  do  it  my  way! 

The  mandolin  is  a  great  instru- 
ment— beats  the  viola  all  to  hell  Of 
course,  I'm  a  btuegrass  fan,  so  I  hear  a 
lot  of  good  mandolin  pick  'n.  Once  you 
get  good  at  it  try  the  banjo  too — anoth- 
er great  instrument. 

The  boat  show  sounds  great.  HI 
pass  your  fax  on  to  Bill  and  see  what  he 
can  muster —Wayne 


Dave  Rust  WA0LKF,  Rogersville  MO: 
I  enjoyed  reading  your  "Never  Say 
Die'  in  the  June  issue,  and  couldn't 
agree  with  you  more. 

It  seems  as  though  our  hobby  will 
never  be  what  it  once  was.  due  to  the 
advances  in  technology  and  different 
interests  for  everyone  to  pursue.  Ham 
radio  was  at  one  time  a  place  where  a 
newcomer  couldn't  help  but  learn 
something,  due  to  the  very  nature  of 
the  testing. 

While  I  agree  code  is  like  driving 
down  the  fouMane  highway  in  a  one- 
horse  buggy,  I  still  take  pride  in  know- 
ing after  all  these  years  I  can  recognize 
my  own  call  on  CW.  Some  of  us  re- 
member when  we  improved  ham  radio 
around  1966  with  the  new  idea  called 
Incentive  Licensing.  It  was  then  de- 
signed as  I  recall  with  the  help  of  the 
ARRLto  bring  gigantic  new  numbers  to 
our  ranks.  Apparently  they  didn't  show 
up  in  the  numbers  someone  expected, 
as  we  have  been  in  a  recruitment  pro- 
gram ever  since. 

Now  here  we  go  again  with  a  new 
codeless  class  of  license.  I  have  no 
objection  lo  a  codeless  class:  however, 
if  Ine  entry  level  licensee  can  only  have 
voice  on  220  MHz  up.  the  newcomer  is 
going  to  be  mighty  lonesome,  He  will 
probably  wish  he  had  taken  up  basket 
weaving. 

Our  hobby  has  rapidly  become, 
thanks  to  the  memorizing  of  the 
answers,  a  way  to  determine  when 
the  wife  will  be  there  with  our  lunch, 
tell  whether  she  still  loves  you,  how 
her  da)   wenl  I  am  still  taken 

back  when  an  operator  asks  an- 
other operator  to  "Come  back  and 
give  me  your  personal  again.  I  mis- 
sed it/' 

Now,  I  don't  profess  to  be  the  perfect 
operator.  I  have  not  stayed  current 
with  the  state  of  the  art.  I  have  been 
known  to  say  damn  or  hell  on  occasion , 
but  I  don't  get  on  the  air  and  ask  some- 
one to  come  by  and  help  me  turn 
my  HF  rig  on,  I  don't  know  howt  make  it 
in  the  next  thirty  minutes  if  you  can,  I 
have  to  go  teach  a  Novice  class  here 
shortly. 

It's  easy  to  see  that  chasing  down 
every  old  tired  CBer  and  trying  to  give 
them  a  Novice  license  wasn't  the  an* 
swer.  If  we  are  going  to  improve  and 
preserve  our  future.  T think  we  need  a 
test  that  is  a  test  it  does  very  tittle  good 
lo  memorize  a  few  questions,  pass  an 
Extra  Class  test,  become  the  local  ex- 
pert, and  tell  the  world  how  much  you 
know  with  a  conversation  like  this; 
"Boy,  Jake,  you  gotta  beautiful  signal 
in  here,  your'a  lighting  all  my  lights 
here  in  the  old  rig,  and  you're  50  miles 
away  and  I'm  just  receiving  you  on  an 
18-inch  spike  in  the  back  of  the  old 
rig  "  All  that  time  the  full  scale  signal  is 
coming  from  a  repeater  running  30  or 
40  watts  on  a  200-foot  antenna  only 
five  miles  away, 

1  say  lets  have  tests  that  are  practi- 
cal, one  that  tests  ability,  do  some  sol- 
dering, how  to  set  up  a  station,  cut  an 
in  verted- V.  do  some  troubleshooting, 
etc.  We  have  Volunteer  Examiner  last- 
ing practically  on  a  one-on-one  basis, 
so  let  it  be  involved  as  to  what  the  appli- 
cant knows  and  can  do.  It  will  certainly 
be  no  extra  cost  to  the  Fox  Chartie 
Charlie. 

We  have  discovered  that  you  don't 
improve  the  quality  by  towering  the 
standards.  We  simply  can  no  longer 
give  away  the  store  and  hope  it  works 
out. 
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Never  say  die 


Wayne  Green  W2NSD/1 


Mortality 

When  I  started  73,  thirty  years  age,  I 
gave  little  thought  to  the  future.  If 
someone  had  asked  if  the  magazine 
would  be  around  in  thirty  years,  I'd 
have  probably  said  sure,  if  I'm  still 
around. 

But  with  every  passing  year  I'm  more 
and  more  aware  of  how  easy  R  is  to  be 
blown  away.  Somehow  I've  managed 
to  miss  getting  killed  in  acci- 
dents have  not  contracted  any  of 
the  almost  unlimited  number  of  termi- 
nal illnesses .  ,  .  no  brain  tumors  or  fa- 
tal heart  attacks,  If  s  tike  being  on  a 
winning  streak  in  gambling,  with  the 
dice  coming  up  sevens  everyday.  Yet  I 
know  that  one  day  they'll  come  up  box 
cars  or  snake  eyes. 

For  68  I'm  weathering  reasonably 
well  The  doctors  tell  me  I'm  more  like 
someone  ten  years  or  more  younger, 
I'm  still  an  active  skier  and  scuba  diver 
and  I  walk  a  lot. 

But  I'm  well  aware  of  the  other  side 
of  the  ledger,  My  body  may  be  doing 
well,  but  it's  wearing  out  in  many  ways. 
I  cant  read  without  my  glasses.  Much 
of  my  hair  is  gone.  My  teeth  are  gone, 
although  that's  more  due  to  my  poor 
choice  of  dentists  than  aging. 

Glasses  are  a  royal  pain.  It  means 
making  sure  any  shirt  I  buy  has  a  pock- 
et. It  means  going  back  to  get  'em  if  I 
start  off  anywhere  without  +em.  It 
means  having  a  glasses  cloth  in  my 
pocket  to  keep  Tem  clean.  It  means 
snapping  a  lens  back  in  when  one  falls 
out.  It  means  taking  "em  off  for  pic- 
tures , .  partly  for  vanity,  but  more  be- 
cause J  use  automatic  darkening  glass- 
es and  they  usually  look  bJack  in 
pictures. 

My  father  and  his  father  had  plenty  of 
hair,  but  nooo.  I  had  to  take  after  my 
mother  s  father,  who  went  mostly  bald 
when  he  was  in  his  20s.  Weil,  at  least  1 
made  it  10  my  50s  before  my  hair  left. 
Now  l  have  more  hair  on  my  chest  than 
my  head  My  second  wife  wanted  me  to 
wear  a  wig  to  look  younger.  I  tried  one 
for  a  while,  but  it  looked  dumb.  And 
besides,  I've  never  bowed  much  to 
peer  pressure,  That's  probably  what 
kepi  me  from  ever  smoking.  I  didn't 
have  a  big  need  to  have  everyone  think 
I  was  cool 

The  teeth  are  a  real  serious  nui- 
sance. Last  winter  I  had  four  posts  im- 
planted in  my  lower  jaw.  It's  supposed 
to  take  about  si*  months  for  the  bone  to 
grow  around  them,  so  sometime  soon 
the  dentist  will  be  cutting  my  gums 
open  and  plugging  a  lower  plate  into 
the  posts.  I'm  sure  looking  forward  to 
that.  More  pain, 

The  up  side  is  that  I  won't  be  In 
agony  every  time  I  eat.  Right  now  my 
lower  plate  keeps  my  gums  raw  from 
the  abrasion,  and  every  time  I  eat 
anything  hard  tike  nuts  or  chips,  the 
sharp  pieces  migrate  immediately  un* 
der  the  teeth  and  hurt  like  hell 


Then  there's  my  ears.  They're  doing 
fairly  well,  At  least  I'm  not  hard  of  hear- 
ing like  my  father  and  his  father.  But  I 
do  have  tinitus. .  .a  ringing  on  the 
ears.  .  probably  a  reminder  of  stand- 
ing near  the  12"  guns  on  a  heavy  cruis- 
er during  gunnery  practice,  .  or  per- 
haps of  high  decibel  demonstrating 
hi-fi  speakers  at  audio  shows  back  in 
the  "50s. 

Then  there's  that  pain  m  my  left  foot, 
a  reminder  of  when  I  broke  a  small 
bone  while  I  was  In  the  Navy  which 
wasn't  set  right.  The  Navy  doctor  was  a 
ham,  naturally,  so  I've  had  a  slight  limp 
and  pains  ever  since.  The  bright  side 
was  that  I  got  a  lousy  10%  disability 
payment  for  a  few  years. 

More  serious  was  a  close  call  with 
cancer  of  the  colon  a  couple  years  ago 
Thai  was  a  near  miss  where  my  doctor 
claimed  my  laptop  computer  saved 
my  life. 

A  few  years  back  I  developed  high 
blood  pressure.  My  doctor  prescribed 
Dyazttie  for  it  and  my  blood  pressure 
went  down  to  normal  just  fine.  The  side 
effects  are  uncomfortable  though.  Like 
a  constant  post  nasal  drip  which  has 
given  me  a  sore  throat  for  the  last  sev- 
eral years  and  made  it  so  I  can  no 
longer  sing.  And  a  swollen  gland  be- 
hind my  left  ear  which  makes  it  painful 
to  wear  my  glasses.  And  a  dizziness 
when  I  wake  up.  .1  almost  fall  down 
now  and  then.  And  frequent  cramps  in 
my  toes  and  legs.  And  the  darndest 
bruising  I  Ve  ever  seen.  When  the  den  ■ 
list  did  my  implants  my  whole  jaw 
turned  purple.  He  said  he'd  never  seen 
anything  like  it.  I  banged  the  calf  of  my 
leg  white  diving  and  my  whole  leg 
turned  purple  for  weeks. 

Oh  yes,  Dyazide  also  seems  to 
cause  gout.  I  experienced  intense  pam 
in  both  b*g  toes  after  being  on  my  feet 
for  four  days  at  a  business  show,  so  the 
doc  put  me  on  Ben  amid  to  Stop  it. 
Heaven  knows  what  side  effects  I'm 
getting  from  the  Benamid. 

It  seems  to  me  that  this  tendency  to 
bruise  easily  is  indicative  of  weakened 
btood  vessels  and  that  probably  means 
I'm  a  good  candidate  for  a  stroke.  My 
mother's  mother  stroked .  ,  .  as  did  her 
mother 

My  father  died  at  87  from  smok- 
ing, .  emphysema  and  a  weak  heart. 
My  mother  (also  at  87)  from  Alz- 
heimer's. You  can  bet Tm  watching  for 
any  signs  of  short-term  memory  loss.  If 
i  see  any  signs  of  that  I'll  apply  for  my 
Silent  Key  certificate,  move  right  along 
to  the  next  world  and  skip  the  years  of 
misery. 

My  father's  father  died  of  suicide 
when  he  got  fed  up  with  his  bitchy  third 
wife  and  my  Uncle  George  got  him  into 
a  stupid  business  deal  which  wiped  out 
his  life's  savings.  Jt  was  probably  a 
good  decision. 

I've  had  a  pretty  good  fife.  Oh,  I've 
had  some  world  class  Iraumas 


,  .  most  of  'em  involved  my  first  wife 
.  .  and  a  few  my  second,  I've  accom- 
plished a  lot . , .  more  than  most  people 
do.  But  I've  still  got  a  lot  of  goals  which 
I'm  uniquely  equipped  to  tackle, 

Like  getting  the  ARRL  to  get  amateur 
radio  growing  again  so  America  will  at 
least  have  a  chance  at  recovering  our 
electronic  industries.  And  revamping 
our  lousy  American  educational  sys- 
tem. And  writing  a  book  on  how  the 
mind  works  and  how  to  fix  it  And  build* 
ing  safes  for  independent  record  com- 
panies. And  getting  more  people  10  en- 
joy  more  kinds  of  music.  Things  like 
that 

It's  fun.  Sherry  and  I  were  recently  in 
Sedalia  (MO)  for  a  ragtime  music  festi- 
val. Sedaiia  is  where  Scott  Joplin  got 
ragtime  music  started.  We  were  at  a 
Scott  Jopdn  Club  reception  and  sitting 
at  a  table  with  two  men.  One  turned  out 
lo  be  a  fan  of  CD  /?ev*ewand  my  edito- 
rials in  that  magazine.  The  other  was 
an  old  Wayne  Green  fan  from  my  com- 
puter  magazine  editorial  days.  Be  qui- 
et, my  hungry  ego. 

Other  pains.  My  left  hand  has  been 
giving  me  trouble.  It  started  a  tew 
weeks  ago  with  an  occasional  sharp 
Shooting  pain  when  I'd  pick  something 
up  with  it.  Then  one  day  it  hurt  terribly 
to  pick  up  even  a  book  or  open  a  door. 
My  middle  two  fingers  ache  much  of 
the  time  now,  but  the  sharp  pains  have 
subsided. 

Then  there's  an  ache  in  my  left  leg. 
Not  a  strong  one.  but  enough  to  let  me 
know  that  something  isn't  working  just 
right. 

Looking  at  it  pragmatically  I've  got 
probably  ten  years  left  to  harangue 
you  .  twenty  tops.  Heck,  Pve  already 
outlived  most  of  my  critics.  I'll  be  68  on 
September  3rd,  marking  my  52nd  year 
of  hamming. 

I  started  73  thirty  years  ago  because 
I  believed  it  was  needed  If  s  here  today 
for  the  same  reason.  It's  been  fun  help- 
ing make  things  happen.  .  JikeNBFM, 
RTTY,  SSB,  SSTV,  repeaters,  cellular 
radio,  computers,  compact  discs 
. .  .  stuff  like  that.  I've  particularly  en- 
joyed encouraging  thousands  of  read- 
ers to  become  entrepreneurs  and 
make  money.  Lotsa  money. 

It's  been  fun  starting  new  publica* 
lions  and  other  associated  businesses. 
I've  tried  to  make  if  possible  for  young, 
untrained  people  to  come  to  work  for 
me  and  build  their  skills,  Some  have 
gone  on  to  be  very  successful.  A  few 
are  still  with  me.  Several  for  over  ten 
years. 

There's  always  something  new  go- 
ing on.  We've  just  started  a  900  num- 
ber so  my  CD  Review  readers  can  call 
in  (at  their  expense)  and  let  me  know 
what  they  think.  They  can  also  check 
out  the  music  we've  reviewed.  And 
there's  my  anti-fongbox  campaign,  my 
recent  discovery  and  marketing  of  ba- 
lonium.  our  Astounding  Sounds  2000- 
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mile  caravan  tour,  a  couple  of  new  pub- 
lications, more  record  releases  and 
let's  see,  what  was  that  about  a  possi- 
ble diving  expedition  to  the  Gala- 
pagos? But  first  I  have  to  get  my  mail 
answered,  .and  there  are  editorials 
for  around  20  publications  to  write. 
Sigh. 

The  Ham  Market 

Maybe  you've  noticed  that  the  ham 
magazines  are  thinner  today  than  they 
used  to  be.  Maybe  you  noiiced  thai 
H&m  Radio  magazine  blew  away  re- 
cently. Maybe  you've  heard  rumors 
that  another  ham  rag  may  be  in  trouble. 
If  you  have  noticed  these  things,  may- 
be you+ve  wondered.  Maybe  not. 

Near's  I  can  figure,  today's  ham  mar- 
ket is  running  about  25%  of  what  it  was 
25  years  ago,  when  the  ARRL  dropped 
their  Incentive  Licensing  bomb  on  their 
members.  We  had  a  rushette  when  two 
meters  got  repeat enzed  twenty  years 
ago,  building  ham  sates  to  about  dou- 
ble today's  ham  market  for  a  short 
while.  But  it  cooled  off  again. 

Old-timers  will  remember  when  we 
had  a  dozen  or  so  large  companies 
making  ham  equipment.  Like  5wanr 
Gonset,  B&W,  Collins.  Hallicrafters. 
Hammariund,  National.  Central  Elec- 
tronics, Lakeshore,  Harvey-Wells* 
Galaxy,  Clegg.  and  Drake,  Heath  is  stilt 
with  us.  but  I've  heard  they  may  finally 
be  giving  up  on  the  ham  market 

So  what's  our  future  look  like?  Are 
we  going  to  see  fewer  and  fewer  manu- 
facturers as  we  old-timers  die  and  our 
hobby  shrinks?  There  is  an  alternative, 
but  only  if  you  swing  into  action. 

Yes.  of  course  every  one  of  us 
should  take  some  responsibility  for  our 
hobby.  We  should  be  out  there  Elmer- 
ing  youngsters,  starting  radio  ciubs  in 
our  schools,  and  sending  PR  releases 
lo  our  local  newspapers.  But  hey, 
that's  a  lot  of  work  for  old-timers  like  us. 
If  we  had  any  youngsters  we  could 
leave  the  job  to  them,  but  we  cut  off  our 
youngster  input  25  years  ago  so  we 
don't  got  'em  any  more. 

What  can  we  do?  Throw  the  rascals 
out  of  the  ARRL  who've  made  or  al- 
lowed this  to  happen.  Take  aim  at  the 
League  fall  elections  and  don't  re-elect 
even  one  of  the  present  directors.  Ban 
Old  League  Directors.  .  a  BOLD 
move. 

You've  got  to  move  fast  to  oust  those 
who  come  up  for  re-election  this  fall 
You've  got  more  time  to  round  up  some 
hams  who  are  more  interested  in  our 
hobby  and  its  survival  than  they  are  in 
the  incredible  prestige  and  perks  of  be- 
mga  director.  It  you  start  now  with  this 
project  in  your  radio  club,  by  next  year 
we  could  have  the  firsi  real  election  of 
directors  in  the  history  of  the  League, 

The  platform  I'd  look  for  in  a  director 
would  be  a  pledge  to  have  the  League 
set  up  two  new  departments,  each  with 
a  staff  and  a  budget  One  would  be 
dedicated  to  cleaning  up  our  bands. 
The  other  to  rebuilding  our  ranks.  Are 
those  goals  out  of  line  for  our  only  na- 
tional organization?  Those  should  be 
their  first  responsibilities,  not  thejr  last. 

One  of  my  business  axioms  is  almost 
worth  thinking  about.  I  know  it's  heresy 
in  America  today  and  it  harks  back  to 
kinder,  gentler  times,  but  here  it  is: 
"The  customer  may  not  always  be  to- 
tally wrong*'  * 

Are  you,  as  a  ham,  satisfied  with  the 
League's  performance  in  resolving  re- 
peater problems,  the  14,31 3  mess,  net 
jamming,  bad  language,  DX  plleups 
and  such?  Are  you  a  completely  happy 
customer  as  a  League  member? 

Are  you  satisfied  that  millions  of 
American  kids  have  never  even  heard 
of  our  fantastic  hobby?  Has  the  loss  of 
some  two  million  engineers,  techni- 
cians and  scientists  which  amateur  ra- 
dio would  have  contributed,  had  it  con- 
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Here  are  your  new  mobile  com- 
panions —  at  your  service  whenever 
you're  on  the  road!  Their  compact 
size  makes  installation  a  snap,  and 
the  remote  control  options  allow  you 
to  customize  your  installation  for 
that  "professional"  look! 

•  Wide  band  receiver  coverage.  The 
TM-241A  receives  from  118-173.995 
MHz. Transmit  range  is  144-148  MHz. 
(Modifiable  for  MARS  and  CAP 
operation,  permits  required.) 

•  TM-441A  covers  438-449995  MHz, 
and  the  TM-531A  covers 
1240-1299.995  MHz. 

•  CTCSS  encode  built-in,  selectable 
from  the  front  panel 

•  Selectable  frequency  steps  for 
quick  and  easy  QSY, 

•  TM-241A  provides  SO  W.  TM-441A 
35  W,  and  TM-541A 10  W Three 
power  positions,  5, 10,  and  full.  The 
TM-541A  has  two  power  positions, 

1  and  10  watts. 

•  20  full-function  memory  channels 
store  frequency,  repeater  offset 
sub-tone  frequencies,  and  repeater 
reverse  information  Repeater 
offset  on  2m  is  automatically 
selected.  There  are  four  channels 
for  "odd  split'*  operation. 

•  Tone  Alert  System  with  Elapsing 
Time  indicator, 

•  Auto-power  off  function,  and  time- 


RC-20  Remote  Control  Unit 

As  supplied,  one  RC-20  will  control 
two  transceivers.  Most  often-used 
front  panel  functions  are  control- 
lable from  the  RC-20,  The  RC-20 
and  IF-20  combine  to  allow  control 
of  up  to  four  radios. 


•  Selective  calling  and  pager  option. 

The  DTU-2  option  enables  the  Dual 
Tone  Squelch  System  (DTSS);  allow- 
ing selective  calling  and  paging  using 
standard  DTMF  tones. 

•  Digital  recording  system  option. 
Used  in  conjunction  with  the  tone 
alert  system,  the  DRIM  allows  mes- 
sage storage  of  up  to  32  seconds. 

•  Multiple  scanning  functions.  Band 
and  memory  scan,  with  selectable 
scan  stops  and  memory  channel 

lock-out 

•  Large  LCD  display  with  four-step 

dimmer  control 

•  Automatic  Lock  Tuning  (ALT)  for 
the  TM-541A.  Compensates  for  drift. 


out  timer,  the  VM-541A.  torn 

Complete  service  manu&h  are  available  for  alt  Kenwood  transceivers  and  most  accessories 
Specifications  and  features  art*  sublet  to  change  without  notice  or  obligation. 
Specifications  guaranteed  for  Amateur  band  use  only 


•  Supplied  accessories.  Mounting 
bracket,  DC  cable,  fuses,  MC-44DM 
multi-function  DTMF  mic. 

Optional  accessories 
DRU-1  Digital  Recording  Unit 

•  DTU-2  DTSS  unit  •  IF-20  Interface 
unit,  used  with  the  RC-20T  allows  more 
than  two  transceivers  to  be  remotely 
controlled  •  MA-700  2m/70cm  dual 
band  antenna  with  duplexer  (mount 
not  supplied)  *  MB-201  Extra  mount- 
ing bracket  •  MC-44  Multi-function 
hand  microphone  •  MC-55  (8-pin) 
Mobile  mic.  with  time-out  timer 

•  MC-60Ar  MC-80,  MC-85  Base 
station  mics.  •  PG-2N  Extra  DC  cable 
»  PG-3B  DC  line  noise  filter*  PG-4G 
Extra  control  cable  *  PG-4H  Interface 
connecting  cable  •  PG-4J  Extension 
cable  kit  •  PS-50/PS-430  DC  power 
supplies  *  RC-10  Handset  remote  con- 
troller* RC-20  Remote  control  head 

•  SP-41  Compact  mobile  speaker 

•  SP-50B  Mobile  speaker  •  TSU-6 
Programmable  CTCSS  decoder 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
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KENWOOD  ELECTRONICS  CANADA  INC. 
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rS-950SD 

elusive"  HF  Transceiver 

The  new  TS-950SD  is  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a 
high  voltage  final  amplifier,  dual 
fluorescent  tube  digital  display  and 
digital  meter  with  a  peak-hold  function 

•  Dual  Frequency  Receive  Functlo 

The  TS-950SD  can  receive  two  fre- 
quencies simultaneously. 
«  New!  Digital  AF  filter.  Synchronized 
with  SSB  IF  slope  tuning,  the  digital  AF 
filter  provides  sharp  characteristics  for 
optimum  filter  response. 

+  New  high  voltage  final  amplifier 

50  V  power  transistors  in  the  150-watt 
final  section,  resulting  in  minimum  dis- 
tortion and  higher  efficiency.  Full-power 
key-down  time  exceeds  one  hour 

•  New!  Built-in  microprocessor 
controlled  automatic  antenna  tuner. 

•  Outstanding  general  coverage 
receiver  performance  and  sensitivity. 
Kenwood's  Dyna-Mix*  high  sensitivity 
direct  mixing  system  provides  incred- 
ible performance  from  100  kHz  to 

30  MHz.  The  Intermodulation  dynamic 
range  is  105  dB 

•  Famous  Kenwood  interference 
reduction  clrcu       SSB  Slope  Tuning, 
CW  VBT  (Variable  Bandwidth  Tuning), 
CW  AF  tune,  IF  notch  fitter,  dual-mode 
noise  blanker  with  level  control,  4-step 
RF  attenuator  {10, 20,  or  30  dB),  switch- 
able  AGC  circuit,  and  alhmode  squelch. 

Complete  service  manuals  are  a  variable  for  an  Kenwood 
transceivers  and  most  xLce&sorres. 
Specifications,  leatums  jmcj  prices  subject  m  change  without 
notice  or  obHganot  i 


The 
Ultimate 

Signal 


D/g/taf  S/gnai  Processing 


Without  DSP  With  DSP 

•  Digital  Signal  Processor  DSP  is  a 

state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy. 


•  Built  in  TCXO  for  the  highest  stab 

•  Built-in  electronic  key 

•  100  memory  channel*  Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency. 
■  Digital  bar  meter 

Additional  Features:  •  Built-in  inter- 
face for  computer  control    Program- 
mable tone  encoder    Built-in  heavy 
duty  AC  power  supply  and  speaker 
4  Adjustable  VFO  tuning  torque 
Multiple  scanning  functions 

♦  MC-43S  hand  microphone  supplied 
Optional  Accessories 

*  DSP-10  Digital  Signal  Processor* 

*  SO  2  TCXO  *  ►  VS-2  Voice  synthesizer 

*  YK-88C  t 500  Hz  CW  filter  for  8.83  MHz  IF  * 

*  YG-455C-1 500  Hz  CW  filter  for  455  kHz  IF* 

•  YK-88CN-1  270  Hz  CW  filter  for  8.83  MHz  IF 

•  YG-455CN-1  250  Hz  CW  filter  for  455  kHz  IF 

*  YK-88SN-1 18  kHz  SSB  filter  for  &B3  MHz  IF 
YG-4S5S-1  2,4  kHz  SSB  filter  for  455  kHz  IF 
SP-950  Externa)  speaker  w/AF  filter 

» SM-230  Station  monitor  w/pan  display 
►SW-2100  SWR/power  meter 
TL-922A  Linear  amplifier  (not  for  QSK) 

*  Built-in  for  the  TS-950SD 
f  Optional  for  the  TS-950S 

KENWOOD  USA.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

RO,  BOX  22745, 2201  E.  Domjnguez  Street 

Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 


•  High  performance  IF  filters  built-in  t 
Select  various  filter  combinations  from 

the  front  panel.  For  CW,  250  and  500  Hz,  P.O. BOX  1075, 959  GanaC&urt 

2.4  kHz  for  SSB,  and  6  kHz  for  AM.  .Filter 
selections  can  be  stored  in  memory! 

•  Multi-Drive  Band  Pass  Fitter  (BPF) 
circuitry.  Fifteen  band  pass  filters  are 
available  in  the  front  end  to  enhance 
performance. 
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Four  Balloons  Launched! 

On  July  4  the  Amateur  Radio  Experi- 
menters group  in  Greenville,  South  Caroli- 
na, launched  a  balloon  carrying  several  radio 
experiments  from  a  site  just  east  of  Greenville. 
The  group  has  been  working  with  the  Roper 
Mountain  Science  Center  to  involve  the  local 
school  kids  in  amateur  radio,  and  a  number  of 
Ihe  kids  attended  the  launch. 

The  K4SAO/N4LTA  payload  consisted  of 
three  transmitters:  144.34  MHz  FM  with  a 
voice  ID  (100  mW),  1 45.935  MHz  CW  (10  mW), 
and  50.086  MHz  CW  relaying  temperature 
telemetry.  At  Ihe  lop  altitude  of  94,000  feetp 
the  signals  were  heard  over  350  miles  away  in 
Ohio  by  WB8URI  in  Columbus  and  WB8Y1F  in 
Little  Hocking.  Stations  in  North  and  South 
Carolina,  Georgia,  and  Tennessee  also  heard 
the  transmissions.  They  believe  the  package 
splashed  down  35  miles  to  the  west  in  Lake 
T  ox  a  way.  It  was  not  recovered. 

On  July  7,  two  separate  balloons  went  up 
in  separate  locations,  Mike  Bogard  KD0FW 
launched  an  ATV  transmitter  with  a  live  color 
TV  camera  from  east  of  Kansas  City,  Missouri 
In  addition  he  had  a  144.34  MHz  FM  transmit- 
ter with  digitized  voice  ID  and  a  52.525  MHz 
FM  beacon.  Stations  as  far  away  as  Cham- 
paign. Illinois,  received  the  signals  (350 
miles).  After  attaining  85.000  feet,  it  parachut- 
ed back  to  land  18  miles  northeast  of  the 
launch  site.  The  package  was  recovered  in 
short  order  by  the  many  participating  foxhunt 
teams. 

Bill  WB8ELK  launched  a  microballoon  from 
73  headquarters  that  same  morning  from 
Hancock,  New  Hampshire.  The  1  milliwatt 
transmitter  on  145.947  MHz  sent  out  attitude 
telemetry  via  a  Morse  code  altimeter.  Even 
with  the  extremely  low  power  level,  the  signal 
was  heard  over  most  of  New  England  with 
reception  as  far  away  as  Ottawa,  Canada  (260 
miles).  A  small  sounding-balloon  was  used  to 
achieve  a  30,000  feet  altitude.  After  the  bal- 
loon burst,  the  package  parachuted  down  and 
disappeared  in  the  Boston  area.  Meanwhile, 
near  the  Boston  Harbor  lighthouse. .  .Mike 
Cox  was  very  surprised  to  see  a  package  at- 
tached to  a  bright  orange  parachute  descend 
from  the  sky  and  splash  into  the  ocean  just  30 
feet  in  front  of  his  boat.  Thinking  that  millions 
of  dollars  had  just  fallen  from  the  heavens,  he 
eagerly  fished  the  balloon  payload  out  of  the 
water  (the  Catch  of  the  Day).  Although  some- 
what concerned  when  the  package  started 
beeping  at  him,  he  decided  not  to  throw  it  back 
and  instead  gave  us  a  call  Not  quite  a  million 
bucks,  but  he  did  receive  a  $50  reward! 

The  K4BV  Sky  Beacon  1  flight  occurred 
on  July  15  from  the  Daytona  Beach.  Flori- 
da, area.  The  well-attended  HF  net  on  7.155 
MHz  was  run  just  like  a  NASA  space  launch 
complete  with  updates  from  their  Mission 
Control  at  the  launch  site.  The  payload  con- 
sisted of  an  ATV  transmitter  on  434  MHz  and  a 


1-watt,  2-meter  FM  beacon  on  144,34  MHz, 
sending  down  a  tone  sequence  indicating  alti- 
tude, in/out  temperatures,  and  battery  volt- 
age. Unfortunately,  a  small  hole  developed  in 
the  balloon  just  before  liftoff  which  caused  it  to 
rip  apart  at  2600  feet.  After  a  brief  five-minute 
flight,  the  payload  landed  in  woods  2.5  miles 
away  and  was  recovered  by  the  chase  team. 
At  least  now  the  chase  team  has  a  successful 
recovery  to  their  credit.  They  plan  another 
flight  to  100,000  feet  in  about  six  weeks. 

Wore  on  Spread  Spectrum 

In  1940  Hedwig  Kiesier  patented  an  anti- 
jamming radio  and  gave  it  to  the  US  govern- 
ment as  her  contribution  to  the  war  effort. 
Three  years  earlier,  in  1937,  she  had  fled  Aus- 
tria out  of  her  dislike  for  the  Nazis  and  Hitler, 

She  believed  the  frequency  hopping  tech- 
nology she  had  thought  up  would  keep  radio 
controlled  torpedoes  from  being  intercepted 
or  jammed.  The  technology  was  simple:  A 
seemingly  random  series  of  radio  signals 
hopping  from  frequency  to  frequency  at  split- 
second  intervals,  would  be  picked  up  by  a 
snychronized  receiver.  But  the  government 
didn't  see  the  value  of  the  technology  and 
didn't  use  it  in  World  War  II. 

In  1957  Sylvania  independently  developed 
the  same  concept,  and  in  1962  spread  spec- 
trum was  used  during  the  blockade  of  Cuba. 
Now  it's  the  principal  means  of  ensuring  se- 
cure military  communications.  Ktesler's 
patent  expired  without  her  ever  receiving  a 
cent  in  royalties, 

Hedwig  Kiesier,  whose  stage  as  an  actress 
was  Hedy  Lamarrf  developed  spread  spec- 
trum with  George  Anthetl,  an  American  com- 
poser. Antheil,  who  credits  the  idea  solely  to 
Lamarrt  refined  the  snychronization  scheme 
based  on  the  operation  of  a  player  piano,  The 
number  of  frequencies  proposed  in  the 
patent— 88— matches  the  number  of  keys  on 
the  piano,  and  specifies  the  use  of  slotted 
piano  rolls  to  synchronize  the  jumps  in  fre- 
quency in  the  transmitter  and  receiver,  TNX 
Squefch  Tales  and  Forbes, 

Soviet  QSOs  and  QSLing 

Due  to  a  personal  interest  in  improving 
the  quality  of  his  QSOs  with  Soviet  hams 
and  enhancing  US-Soviet  relations,  W6HJK 
has  compiled  a  20-page  syllabus  of  Russian 
words  and  phrases  for  QSOs.  He  includes 
suggestions  for  addressing  mail,  and  a  90- 
minute  audio  cassette  to  help  with  pronuncia- 
tion, For  more  information,  contact  Russian 
Phrases  for  Amateur  Radio,  Len  Traubman 
W6HJK,  1448  Cedarwood  Drive,  San  Maleo 
CA  94403.  Tel.  (415)  574-8303.  FAX  (415) 
573-1217. 

In  late  1968  a  new  world  opened  for  Soviet 
amateur  radio  operators,  when  they  received 
permission  to  send  and  receive  OSL  cards 


direct.  In  last  February's  issue  of  the  Soviet 
magazine  * Radio* t  as  translated  by  Dexter 
Anderson  W4KM,  G.  Chilyants  UY5XE  advis- 
es Soviet  hams  on  "how  to  make  use  of  the 
right  to  give  one's  personal  address  over  the 
air":  "Give  your  address  only  when  asked  to 
do  so  by  the  other  station,  or  after  he  has  given 
you  his;  avoid  giving  your  address  when  work- 
ing DX  stations  and  expeditions,  as  your  infor- 
mation won't  foe  noted  in  the  log  anyhow/'  In 
addition:  "It's  not  ethical  to  indicate  the  need 
for  IRCSp  much  less  the  number  of  IRCs  need- 
ed. These  things  will  be  determined  by  the 
other  station.  If  there  are  no  enclosures  in  the 
envelope  sent  to  you,  send  your  GSL  via  the 
bureau;  if  one  IRC  is  enclosed,  send  your  QSL 
by  direct  surface  mail;  if  two  IRCs  are  en- 
closed, send  your  QSL  by  direct  airmail,"  TNX 
The  Parking  Ttcketand  TheARRL  Letter. 

New  Irom  Great  Britain 

Now  there's  a  magazine  for  fans  of  clas- 
sic, old-time  radio —  Radio  Bygones.  It 
caters  to  the  many  hams  "who  wish  to  pre- 
serve and  propagate  the  real  glories  of  older 
wireless  equipment."  Recently,  many  people 
have  realized  that  these  older  tube  sets  are 
real  pieces  of  furniture.  They're  also  extreme- 
ly efficient  and  reliable.  Older  tube  transmit- 
ters and  receivers  are  now  collectabfes,  get- 
ting high  prices  in  private  sales  and  antique 
shows. 

A  few  of  the  main  features  from  the  June/Ju- 
ly issue  include  "Radio  &  TV  Interference 
Work  in  the  1950s,"  "The  First  Airborne  Radio 
Telephony/'  "Wireless  Set  No.  38/'  "The 
Vintage  Wireless  Museum,"  and  "Coast  Ra- 
dio Stations— the  First  Sixty  Years". 

Last  June  Radio  Bygones  celebrated  its  first 
anniversary.  For  subscription  information, 
write  Geoff  Arnold  G3GSR,  Radio  Bygones, 
8A  Corfe  View  RoadT  Corfe  Mullen.  Wirn- 
borne,  Dorset  BH21  3LZ,  England,  TNX 
Richard  O,  Marris  G2BZQ. 

More  Ham  Astronauts 

Four  astronauts  with  ham  tickets  will  be 
flying  on  STS-37,  still  scheduled  for  this 
November,  Rich  Ensign  announced  at  the 
Dallas  HamCom  3  Convention  last  June.  Both 
the  mission  commander  and  the  YL  astronaut 
on  board  have  joined  the  ranks  of  amateur 
radio  operators.  The  ham  astronauts  on  STS- 
37  are  Ken  Cameron  KB5AWP  (now  a  General 
Class  operator),  Jay  Apt  N5QWL,  Linda  God- 
win, and  Steve  Nagle.  Congratulations  to  the 
crew  of  STS-37! 

The  hydrogen  leak  on  the  Columbia  has 
been  fixed.  The  earliest  possible  launch  date 
for  STS-35  could  be  in  fate  August  or  mid-Sep- 
tember, according  to  the  information  we  have 
at  the  time  of  this  writing  in  late  July.  TNX 
Nashua  ARC  Bulletin  and  Git  Carmen 
WA5NOM  at  JSC 
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IsoLoop™  HF  ANTENNA 

REVOLUTIONARY  COMPACT  DESIGN 

Once  again  AEA  has  achieved  a  significant  engineering 
breakthrough  with  its  high-performance,  low  profile 
HF  IsoLoop  antenna.  Performance  isn'l  compromised 
by  its  small  size.  Operate  your  favorite  HF  band  { 14  to  30  MHz 
frequency  coverage)  front  areas  with  restrictive  zoning  ordinances 
or  apartments  and  condos.  Or  take  it  with  you  on  vacation.  . . 
its  the  ideal  go-anywhere  portable  antenna.  And  it's  the  only 
antenna  you  need  to  cover  14  to  30  MHz,  ONE  antenna  instead 
of  numerous  dipoles  and  without  any  traps! 

150  Watts.  Rated  up  to  150  watts,  the  IsoLoop  transmits 
and  receives  on  any  frequency  between  14  to  30  MHz.  When 
mounted  with  the  loop  in  the  horizontal  plane,  the  radiation 
pattern  is  onini -directional  and  horizontally  polarized,  with  the 
gain  of  a  dipole.  Maximum  radiation  is  at  low  angles  which  is 
ideal  for  DX  operation.  The  IsoLoop  may  also  be  mounted 
with  the  loop  in  the  vertical  plane  to  provide  a  null  in  a  desired 
direction.  Tuning  is  provided  by  a  precision  stepper-motor  and 
a  small  remote  control  box,  the  LC-L 

The  IsoLoop  does  not  need  ground  radials  and  its  balanced, 
shielded  feed-loop  isolates  the  feedline  from  the  antenna.  The 
IsoLoop  is  well-isolated  from  the  feedline.  Like  AEAs  Isopolc 
antennas,  your  signal  is  radiated  by  the  antenna  and  not  the 
feedline*  With  end- fed  antennas,  the  outside  of  the  coax  becomes 
part  of  the  antenna,  resulting  in  noise  and  computer  hash  pickup 
and  increased  TVI  problems. 

High-Q  Design.  One  of  the  unique  features  of  the  IsoLoop 
is  its  inherent  High-Q.  The  IsoLoop  can  be  considered  a  very 
sharp  tunable  filter  that  radiates.  The  narrow  bandwidth  sup- 
presses harmonics  from  your  transmitter  reducing  TVI  problems. 
It  also  attenuates  oul-of-band  signals  from  nearby  transmitters 
that  could  overload  your  receiver 

Compact.  The  IsoLoop  is  square* 

with  rounded  corners,  and  measures 

32  inches  on  a  side  and  weighs  only 

12  pounds.  Because  of  the  IsoLoop's 

small  size,  it  makes  a  perfect  attic 

or  balcony  antenna.  If  s  also  excellent 

for  portable  operation,  recreational 

vehicles  or  camp-site  use.  A  rotator 

is  not  necessary  when  used  in  the 

omni  ^directional, 
horizontally  polarized  mode. 

Revolutionary.  The  AEA  IsoLoop  antenna 
represents  years  of  research  and  development. 
Others  may  try  to  imitate  the  IsoLoop.  but  none 
can  match  the  patent-pending  design. 

AEA  also  provides  technical  support  from  the 
factory  or  through  your  personal  computer  and 
modem  on  CompuServe's  HamNet.  If  you  are 
already  a  CompuServe  member,  just  type  GO 

HAMNET  at  any  CompuServe  prompt.  For  a  tree  introductory 
CompuServe  membership,  call  1-8O0-848-8I99  and  ask  for 
representative  #48. 

AEA  Brings  You  A  Better  Experience 

Advanced  Electronic  Applications,  Inc. 

2006-196th  St,  SW/RO,  Box  2160  Lynnwood,  WA  98036  206-775-7373 

Specifications  subject  to  change  without  notice  or  obligation.  Dealer  Inquiries  Invited,  Copyright  1990 
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IsoLoop  precision  stepper  motor 
provides  accurate  tuning. 


lsotoop  LC-1  control  bo*  with 
vocable  speed  tuning. 
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Quick  and  Easy 
Field- Strength  Meter 

Home-brewing  can  be  simple! 


by  Ray  Kent  KM4KT 


1am  one  of  a  dying  breed— someone  who 
can  be  found  in  the  wee  hours  of  the  morn- 
ing, hunkered  down  over  the  test  bench,  let* 
ting  out  expletives  when  the  smoke  test  actu- 
ally results  in  copious  clouds  of  acrid  smoke. 
You  may  be  part  of  this  breed,  or  you  may  be 
one  of  the  now  breed  that  spends  those  late 
hours  staring  at  a  CRT,  glued  to  a  keyboard 
while  chasing  that  elusive  bug  in  your  latest 
program.  Whatever  your  chosen  specialty, 
sooner  or  later  you  are  going  to  want  some 
device  or  gadget  that  you" either  can't  find  or 
can't  afford.  The  latter  is  my  biggest  prob- 
lem. Prices  these  days  are  ridiculous! 

The  only  thing  that  concerns  me  more  than 
the  high  cost  of  radio  today  is  the  lack  of 
growth  of  appliance  operators.  Vm  amazed 
thai  there  aren't  more  technical  discussions 
among  the  younger  operators.  Doesn't  any- 
one build  his  or  her  own  antenna  anymore? 
The  smell  of  hot  solder  and  rosin  has  an 
almost  hypnotic  effect  on  me,  or  so  my  XYL 
says.  Just  thinking  about  taking  some  of  the 
contents  of  one  of  my  junk  boxes  and  building 
some  useful  piece  of  equipment  gets  my 
blood  to  racing.  I  can't  seem  to  get  nearly  as 
excited  about  cutting  the  grass  or  taking  out 
the  garbage.  Crafting  something  with  your 
hands  is  a  head  trip  all  its  own,  I'm  not  talking 
about  a  kit,  I  m  talking  about  rolling  your 
own  project.  So  dig  out  that  soldering  iron, 
find  out  where  your  XYL  hid  your  long- 
nosed  pliers  and  get  ready  to  have  some  fun 
like  you  did  before  you  got  too  busy  with  the 
other  things  in  life. 

Dig  down  in  the  bottom  of  your  closet  and 
find  that  olid  junk  box.  If  you  don't  have  one, 
don't  worry*  All  the  parts  needed  can  be 
found  at  your  local  Radio  Shack,  or  even  at  a 
local  repair  shop.  Most  repair  shops  will  help 
you  out  in  a  bind.  Remember  that  a  resistor  is 
a  resistor  is  a  resistor.  A  14 -watt  one  is  speci- 
fied on  the  "Parts  List/  but  a  V^-watt,  or 
even  a  1  -watt  one  will  work  just  fine,  The  box 
for  the  meter  can  be  a  new  plastic  one  or  al- 
most anything  you  have  on  hand.  I  once  built 
an  FSM  for  a  friend  that  was  put  in  one  of 
those  plastic  eggs  that  women's  pantyhose 
comes  in.  Use  your  imagination. 

Before  you  say  it,  I  already  know  that  you 
can  buy  a  commercial  ly-built  FSM  for  under 
$20,  Chicken  feed,  right?  The  whole  point  to 


Photo  A.  The  completed  FSM. 

this  exercise  is  to  get  you  to  build  something 
for  yourself  that  you  can  use,  and  to  demon- 
strate how  easy  home-brewing  can  be,  Call  it 
a  confidence  builder,  if  you  want.  I  don't 
care.  I  want  you  to  enjoy  getting  back  to  the 
basics  and  having  fun.  That's  what  a  hobby  is 
for.  Right? 

The  circuit  in  Figure  1  shows  how  simple 
the  FSM  is  to  build.  RF  is  coupled  to  Dl  and 


Parts  List 

2 

0.001  pF  50  volt  cer  disc  cap 

2 

1 N34A  germanium  dfodes 

1 

W-watt  composition  resistor,  4.7RO 

1 

Potentiometer,  10k  Q 

1 

Binding  post 

1 

100  pA  meter  movement 

Plastic  box,  perf  board,  hookup 



wire,  etc. 
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Figure  I.  Circuit  for  the  field-strength  meter. 


D2,  which  are  configured  as  a  voltage 
doubler.  The  developed  voltage  is  seen 
across  the  resistors  RI  and  R2.  R2  is  the 
sensitivity  control.  Simple?  You  bet.  So  let's 
get  started. 

Putting  the  FSM  Together 

The  most  expensive  part  of  the  whole 
project  is  the  meter  movement.  I  got  mine 
from  Delia  Electronics  in  Atlanta  a  few  years 
back.  Any  value  of  meter  from  50  |iA  to  I 
mA  will  work.  The  diodes  Dl  and  D2  are 
general  purpose  germanium  point  contact 
diodes,  1  N34As  or  1  N60s  would  be  just  fine, 
C 1  and  C2  are  50-volt  ceramic  disc  capaci- 
tors, I  got  mine  in  a  grab  bag  at  a  hamfesL  Rl 
is  lA  watt  and  R2  is  a  10k  ohm  pot  from  my 
junk  box.  I  used  a  2"  x  3*  x  1 W  plastic  box 
from  whereabouts  unknown.  The  size  of  the 
box  will  be  determined  by  the  size  of  the 
meter  that  you  use. 

I  mounted  all  the  components  on  a  small 
piece  of  perfboard,  then  mounted  the  perf- 
board  to  the  three  solder  lugs  on  the  poten- 
tiometer R2.  Next,  mount  the  potentio- 
meter in  the  hole  cut  for  it  in  the  box.  Then 
connect  the  binding  post  to  C 1  with  a  small 
length  of  hookup  wire  and  connect  the  meter 
to  the  board.  That's  about  all  there  is  to  it. 
Use  your  imagination  to  work  out  your  own 
component  mounting  schemes.  A  word  of 
caution:  Don't  forget  to  heat-sink  the  diodes' 
leads  during  soldering.  Excessive  heat  can 
ruin  them. 

If  you  want  to  go  to  the  extra  trouble  of 
making  a  printed  circuit  board,  go  ahead. 
Personally,  I  thought  it  was  too  much  trouble 
for  this  particular  project. 

Testing  the  Meter 

Testing  is  as  simple  as  building  the  FSM. 
Just  connect  a  short  piece  of  stiff  wire  to  the 
binding  post  and  rotate  the  sensitivity  control 
as  you  apply  a  signal  to  your  antenna.  It  is  a 
good  idea  to  always  start  with  the  control  all 
the  way  to  the  left  to  keep  the  needle  from 
slamming  into  the  stops,  While  the  FSM  only 
gives  an  indication  of  relative  field  strength, 
it  will  allow  you  to  check  for  front-to-back 
ratio  of  beam  antennas  and  to  make  a  compar- 
ative analysis  of  different  antennas.  Get  back 
into  building  and  have  fun. 
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73  Review 


by  Joe  Holman  KA7LDN  and  Garth  Hitchens  KG7GA 


The  IsoLoop 
HF  Antenna 

Small,  efficient  and  portable. 


TM 


Advanced  Electronic  Applications,  Inc. 

PO  Box  2160 

2006- 196th  Street 

Lynnwood  WA  98036-0918 

Tel.  (206)  775-7373 

Price  Class:  $350 


If  you  enjoy  portable  HF  operation,  need  an 
antenna  that  can  be  quickly  set  up  for  emer- 
gency situations,  or  just  plain  live  in  an  apart- 
ment or  tight  space  that  doesn't  allow  large 
antennas ( AEA  might  have  the  answer  for  you. 
Their  IsoLoop  antenna  is  a  32-inch-square 
tuned  loop  antenna  designed  to  operate  from 
14  MHz  to  30  MHz,  It's  compact  enough  to  be 
placed  in  small  areas,  such  as  your  attic  or 
your  outside  deck.  We  operated  with  the  an- 
tenna in  an  attic,  bedroom,  radio  room,  on  top 
of  a  building,  on  a  deck,  and  on  the  ground 
(mounted  on  a  6-foot  mast], 

You  can  mount  the  IsoLoop  either  vertically 
or  horizontally,  We  had  good  results  working 
DX  from  the  Seattle  area  when  the  IsoLoop  in 
the  antenna  was  mounted  in  the  horizontal 
plane,  We  worked  New  Zealand*  Argentina, 
the  USSR,  and  many  other  counlries*  When 
the  IsoLoop  was  mounted  in  the  vertical  plane 
we  worked  Japan,  Australia,  the  UK,  and  other 
countries.  The  radiation  characteristics  of  the 
antenna  are  quite  different  between  the  two 
orientations. 

Documentation 

AEA  provides  a  16-page  manual  with  the 
IsoLoop.  The  manual  begins  with  a  descrip- 
tion of  the  features,  theory  of  operation,  and 
the  specifications  of  the  antenna. 

Most  of  the  manual  is  dedicated  to  assem- 
bling, mounting,  and  tuning  the  antenna.  It 
includes  three  separate  diagrams  that  are 
drawn  very  well  and  labeled  so  that  any  ama- 
teur can  identify  the  parts. 

The  manual  also  provides  four  radiation 
field  patterns  corresponding  to  how  you  have 
the  antenna  mounted.  One  shows  the  radia- 
tion pattern  if  the  antenna  is  mounted  vertical- 
ly; the  latter  three  show  radiation  patterns  if 
the  antenna  is  mounted  horizontally  at  half* 
wave  length,  quarter-wave  length,  or  close  to 
the  ground.  At  the  end  of  the  manual  there  is  a 
schematic  diagram  and  a  parts  pictorial  of  the 
LC-1 ,  plus  the  wire  pinouts  for  the  LC-1  Loop 
Controller. 

Quality  of  Construction 

The  overall  construction  of  the  IsoLoop  is 
very  good,  The  aluminum  section  of  the  anten- 
na consists  of  about  3/4-inch  aluminum  tubing 
which  is  very  strong  and  durable.  The  motor  sec- 
tion of  the  antenna  is  encased  m  a  plastic  shield 
that  gives  great  protection  from  the  rain. 
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Photo  A.  The  IsoLoop. 

The  two  sides  of  the  rain  shield  are  attached 
with  14  snap  rivets.  The  snap  rivets  can  be 
removed  very  easily  in  case  you  need  to  take 
the  rain  shield  off  to  examine  the  motor  mech- 
anism. Also,  the  rain  shield  has  a  couple  of 
small  holes  in  the  bottom  to  drain  out  any 
accumulated  moisture. 

The  two  separate  sections  of  the  antenna 
are  held  in  place  by  two  couplers  which  tight- 
en down  on  the  aluminum  tubing.  In  between 
the  couplers,  a  bar  is  placed  for  mounting  the 
antenna  on  a  tripod.  The  bar  is  made  of  wood 
encased  by  Fiberglas™. 

The  Fiberglas  seems  to  be  the  weakest 
part  of  the  construction  of  the  antenna. 
We  noticed  some  minor  cracking  near  the 
couplers  after  we  tightened  them  to  the  bar, 
even  though  we  were  relatively  careful  to  fol* 
fow  the  instructions  against  over-tightening. 


Because  the  Fiberglas  covers  a  wood  core, 
the  structural  integrity  of  the  antenna  is  not 
affected. 

Theory  of  Operation 

A  very  popular  myth  of  amateur  radio  anten- 
na theory  states  that  "bigger  is  better/1  and 
that  small  antennas  cannot  ever  hope  to  ap- 
proach the  performance  of  a  full-sized  anten- 
na. Proponents  of  this  myth  sometimes  cite 
reasoning  such  as  'the  capture  area  is 
smaller,11  and  therefore  a  smaller  antenna 
"captures"  less  signal.  The  flaws  in  this  rea- 
soning are  not  particularly  obvious  and  are 
well  beyond  the  scope  of  this  review.  For  now, 
let  it  suffice  to  say  that  the  efficiency  of  an 
antenna  is  not  dependent  upon  its  size,  but 
upon  its  losses. 

A  full-sized  resonant  antenna  (dipole  or  ver- 
tical) has  a  "radiation  resistance"  of  about 
50-75  ohms,  Any  power  dissipated  by  this 
resistance  is  radiated  as  a  signal,  Because  the 
resistance  of  the  antenna  conductors  (loss  re- 
sistance) is  usually  very  low,  often  below  1 
ohm,  a  full-sized  antenna  is  very  efficient. 
Most  of  the  power  is  dissipated  by  the  radia- 
tion resistance  (as  signal)  and  very  little  is  lost 
to  the  resistance  in  the  antenna  conductors. 

When  an  antenna  is  considerably  short- 
ened, the  radiation  resistance  drops  dramati- 
cally and  the  feed  impedance  becomes  ca- 
pacitive.  To  match  such  an  antenna  to  a  50 
ohm  transmitter,  a  series  inductor  (commonly 
known  as  a  "loading  coir1)  is  required  to  tune 
out  the  capacitance  of  the  shortened  antenna. 
Because  a  significantly  shortened  antenna 
has  a  much  lower  radiation  resistance,  the 
losses  of  the  loading  coil  become  very  signifi- 
cant and  the  antenna's  efficiency  is  reduced 
dramatically. 

The  IsoLoop  takes  a  very  different  approach 
to  solving  this  problem.  A  shortened  loop  also 
has  a  very  low  radiation  resistance,  but  its 
feed  impedance  is  inductive.  By  forming  a 
parallel  reso- 
nant circuit 
with  a  tun- 
able low-loss 
capacitor, 
and  minimiz- 
ing any  and 
all  resistive 
losses,  it  is 
possible  to    Photo  B.  The  LC-  T  control  box. 
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get  very  high  efficiencies.  Small  transmitting 
loops  have  been  around  for  quite  a  while,  hav- 
ing been  used  by  the  army  for  portable  opera* 
tion  in  Southeast  Asia.  Ted  Hart  WSOJR  de- 
scribes the  more  recent  versions  in  The  ARRL 
Antenna  Book . 

What  is  new  about  the  IsoLoop  is  that  AEA 
has  used  patented  techniques  to  reduce 
loss  without  resorting  to  expensive  lech* 
niques  such  as  vacuum  variable  capacitors. 
This  has  made  the  IsoLoop  remarkably  cost 
effective. 

Mounting 

The  IsoLoop  is  primarily  designed  to 
be  mounted  in  a  horizontal  configuration. 
This  provides  an  omnidirectional  radia- 
tion pattern  with  maximum  radiation  aimed 
at  relatively  low  angles  for  good  DX  per- 
formance. 

When  mounted  horizontally,  the  vertical 
radiation  pattern  of  the  IsoLoop  is  affected 
by  its  height  above  ground.  When  it  is 
very  close  to  the  ground,  maximum  radia- 
tion is  concentrated  around  30  degrees. 
As  the  antenna  is  raised,  the  lobe  be- 
comes lower,  down  to  20  degrees  at  a  quarter- 
wavelength  above  ground,  and  around  13 
degrees  at  a  half-wavelength,  Like  a  dipoie, 
the  higher  the  antenna  is  mounted,  the  lower 
the  angle  of  radiation  and  the  better  the 
DX  performance.  Radiation  from  the  horizon- 
tally  mounted  IsoLoop  is  horizontally 
polarized. 

The  IsoLoop  can  also  be  mounted  vertically. 
This  provides  a  completely  different  charac- 
teristic ,  easity  visualized  as  a  vertical  dough- 
nut oriented  in  the  plane  of  the  loop  (radiation 
at  all  vertical  angles  in  the  plane  of  the  loop). 
Nulls  in  the  pattern  exist  at  low  radiation 
angles  perpendicular  to  the  plane  of  the 
loop,  corresponding  to  the  Mhote"  In  the 
doughnut, 

Vertical  orientation  can  be  useful  for  two 
reasons.  First,  the  "holes"  in  the  pattern  can 
be  used  to  null-out  interfering  stations.  Sec- 
ond, at  low  heights  above  ground,  better  per- 
formance at  low  radiation  angles  may  be 
obtained  The  radiation  is  vertically  polarized 
in  this  position. 

In  either  configuration,  special  attention 
must  be  paid  to  the  "dressing"  of  the  feed- 
line  and  control  cable.  These  must  be  routed 
as  directly  as  possible  toward  the  center 
of  the  loop,  where  they  are  fed  through 
the  mast.  If  this  is  not  done,  antenna  per- 
formance will  be  affected,  and  large  amounts 
of  RF  can  be  induced  onto  the  cabling,  caus- 
ing feed-line  radiation  and  a  "hot"  radio 
chassis, 

When  the  IsoLoop  is  correctly  assembled 
and  installed,  closely  following  the  directions 
and  cautions  in  the  manual,  feedline  radiation 
is  basically  nonexistent. 

Usage 

The  tuning  of  the  IsoLoop  is  remotely 
controlled  by  the  LC-1  Loop  Controller, 
(See  Photo  B.)  The  LC-1  controls  a  step- 
per motor  which  is  coupled  to  the  large 
air-dielectric  tuning  capacitor  mounted  in 
the  antenna,  allowing  the  loop  to  be  tuned 
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for  any  frequency  in  the  14-30  MHz  range, 

AEA  supplies  a  50  foot  shielded  control  ca- 
ble which  connects  between  the  remote  tun- 
ing box  and  the  IsoLoop  (a  100'  control  cable 
is  available  as  an  option).  A  small  AC  adapter 
(included,  domestic  only)  powers  the  LC-1 . 

The  LC-1  has  two  controls:  a  dual-position 
momentary  contact  toggle  switch,  which  se- 
lects either  forward  or  backward  tuning,  and  a 
dial  which  sets  the  tuning  speed.  To  tune  to  a 
particular  portion  of  the  band,  turn  the  speed 
control  to  full  speed,  and  push  the  tuning 
switch  in  either  direction,  then  wait  for  a  noise 
peak  in  the  receiver.  After  hearing  the  noise 
peak  (up  1o  aboul  15  seconds,  depending  on 
where  you  were  previously  tuned),  slow  the 
tuning  speed  down,  and  use  the  forward/re- 
verse switch  to  manipulate  the  noise  peak  un- 
til it  is  the  loudest.  After  maximizing  the  noise 
peak,  you  sometimes  need  to  retune  the  an- 
tenna slightly  in  order  to  get  SWR  down  to 
1.5:1  or  less  while  transmitting. 

Once  tuned,  the  loop  is  usable  over  a  fairly 
small  bandwidth  (from  about  15  to  75  kHz. 
depending  on  the  band)  before  the  SWR  gets 
high  enough  (2:1)  that  return ng  is  necessary. 
At  this  point,  retumng  is  easier.  Simply 
click  the  tuning  switch  in  the  appropriate 
direction  to  move  the  stepper  motor  one  or 
two  steps  while  watching  the  SWR.  Generally, 
it  takes  20  to  30  seconds  to  tune  the  IsoLoop  to 
be  usable  on  a  different  band,  and  5  to  10 
seconds  to  tune  it  to  a  different  portion  of  the 
same  band. 

Tuning  the  LC-1  Loop  Controller  can 
be  tricky  if  you  don"1  read  the  documenta- 
tion. The  documentation  gives  good  instruc- 
tions on  how  to  control  the  speed  of  the  con- 
troller and  how  to  get  your  SWR  as  low  as 
possible- 
Performance  Test  Set-Up 

We  compared  the  performance  of  the 
AEA  IsoLoop  against  a  Cushcraft  R5 
half-wave  vertical  (all  bands)  and  a  full-sized 
attic  dipoie  on  10  and  20  meters.  The  R5  was 
chosen  as  it  covers  the  same  set  of  bands  as 
the  IsoLoop.  is  in  (roughly)  the  same  price 
range,  and  has  a  similar  radiation  pattern. 
AEA's  literature  makes  comparisons  with 
a  dipoie,  and  suggests  the  attic  as  a  possible 
mounting  place  for  their  antenna,  making 
an  attic  dipoie  a  natural  comparison  antenna 
as  well. 

Most  of  the  tests  against  the  R5  were  done 
using  tripods  and  temporary  masts  on  the  flat 
roof  of  an  industrial  building  on  a  hill  We 
performed  tests  against  the  attic  dipoie  in  an 


Table  1 

.  Specifications 

Frequency  coverage 

14  to  30  MHz 

Nominal  impedance 

50  ohms 

Power  rating 

150  waits 

VSWR 

<  1 ,41  {no  nearby  objects ) 

Temperature  range 

0 10  50  degrees  Celsius  operating 

-50  to  60  degrees  Celsius  storage 

Dimensions 

32  Inches  square 

Max.  mast  diameter 

IV*  inches 

Shipping  weight 

12  pounds 

Coax  con  nee  lor 

UHF(SO<239) 

Gain 

Approximately  ihat  of  a  dipoie 

LC-1  power 

12  VDC  (adapter  included.  North 

America  only) 

Ant.  tuner  required? 

No 

Warranty 

90  days,  requires  receipt 

attic  relatively  free  of  metal  structures— wood 
framed  with  cedar  shingles— and  on  dry  days 
to  minimize  the  effects  of  a  damp  roof.  The  R5 
was  present  at  these  tests  as  well,  being 
ground-mounted  outside  the  house. 

We  also  tested  the  IsoLoop  in  various  other 
locations*  including  a  sun  deck  about  10  feet 
off  of  the  ground,  on  a  mast  on  the  ground,  and 
on  the  roof  of  a  house.  The  loop  was  also 
tested  in  both  the  vertical  and  horizontal  con- 
figurations in  many  of  these  locations. 

The  transceivers  used  for  testing  included  a 
Yaesu  FT-767GX,  an  ICOM  IC-741,  and  a 
Ten-Tec  Omni-V.  Cabling  for  most  tests  was 
through  Belden  RG-213/U  or  Belden  9913. 

Initial  Results 

We  worked  a  number  of  stations  on  10, 15 
and  20  meters  on  a  variety  of  days,  both  DX 
and  stateside,  On  20  and  10  meters  the 
IsoLoop  was  consistently  3-4  S-units  below 
the  RSt  and  2-3  S-units  below  the  attic  dipoie, 
both  on  receive  and  transmit.  Fifteen  meter 
comparisons  showed  slightly  better  perform* 
ance.  narrowing  the  gap  between  the  anten- 
nas one  S-unit  or  so. 

This  didn't  seem  right  so  we  contacted  Mike 
Lamb  of  AEA,  He  told  us  that  we  likely  had  a 
problem  with  the  connection  of  the  two  halves 
of  the  antenna.  Following  his  instruciions,  we 
used  emery  cloth  to  clean  the  ends  of  the 
aluminum  tubing,  then  firmly  lightened  the 
couplers  which  connect  them. 

The  difference  was  dramatic.  The  antenna 
was  now  generally  on  a  par  with  our  reference 
antennas.  As  it  turned  oul,  the  poor  connec- 
tion between  the  two  antenna  halves  had  in- 
troduced enough  resistance  to  cause  a  lot  of 
power  loss  in  the  connection.  AEA  has  updat- 
ed the  manual  to  include  instructions  on  how 
to  circumvent  this  problem. 

More  Test  Results 

Once  we  had  the  IsoLoop  working  correctly 
we  again  performed  a  series  of  tests.  With  the 
IsoLoop  mounted  horizontally,  34  feet  above 
ground,  the  signal  strengths  (both  received 
and  reported)  on  average  were  approximately 
equal  to  the  attic  dipoie  on  to  and  20  meters, 
with  both  antennas  at  similar  heights.  In  some 
cases  one  antenna  or  the  other  would  have  an 
edge,  likely  depending  on  the  angle  of  radia- 
tion required  to  make  the  contact. 

Comparing  the  antenna  with  the  R5  gave 
similar  results.  In  general,  the  ground-mount- 
ed R5  had  a  very  slight  edge  in  signal 
strength,  but  it  was  more  susceptible  to  noise 
pickup.  Signals  from  low  angles  were  general- 
ly within  t  S-unit  on  the  meter  when  com  par* 
ing  the  two. 

Under  ideal  conditions,  with  both  antennas 
a  half-wavelength  above  ground  and  no  sur- 
rounding structures,  the  antenna  appears  to 
average  within  one  sixth  of  an  S-unit  (1  dB)  of  a 
dipoie  on  10  meters,  and  within  half  an  S-unit 
(3  dB)  or  so  on  20  meters.  Neither  of  these 
differences  are  easily  readable  on  an  S-meterr 
and  the  IsoLoop  has  less  noise  pickup. 

When  mounted  vertically,  the  IsoLoop 
seemed  much  less  dependent  upon  mounting 
height  and  performed  ralher  well  even  when 
mounted  only  several  feet  above  the  ground. 


When  mounted  at  a  half-wavelength  above 
ground,  however,  the  DX  performance  was 
noticeably  better  in  the  horizontal  orientation. 

Noise  Rejection 

One  interesting  characteristic  of  the 
IsoLoop  is  that  for  signals  received  equally  on 
the  reference  antennas  and  the  IsoLoop,  the 
background  noise  was  generally  lower  on  the 
IsoLoop, 

On  the  roof  of  the  industrial  building,  a  num- 
ber of  signals  that  were  hard  to  copy  on  the  R5 
vertical  because  of  industrial  RF1  were  very 
easily  copied  on  the  IsoLoop,  This  was  likely 
due  to  the  horizontal  polarization  of  the 
IsoLoop's  radiation  pattern,  combined  with 
the  tight  bandpass  which  helps  prevent  re- 
ceiver front-end  overload  by  out  of  band  QRM. 

Even  when  compared  to  a  horizontal  anten- 
na, the  geometry  of  the  loop  seems  less  likely 
to  be  susceptible  to  atmospheric  noise  pickup 
than  a  dipole.  Although  this  results  in  a  signal- 
to-noise  improvement  in  receiving,  it  of  course 
has  no  effect  on  the  transmitted  signal. 

Things  We  Liked 

SIZE:  The  IsoLoop  is  only  about  32  inches 
on  a  side,  and  square.  This  is  the  smallest  HF 
antenna  we've  ever  used,  and  it  fits  easily  in 
most  attics,  although  one  must  be  careful  to 
keep  it  in  the  clear  and  out  of  the  range  of  (two 
to  three  feet  away  from}  nearby  conductive 
objects  which  will  detune  It 


PORTABILITY:  The  antenna  is  very  easy 
to  set  up  and  take  down.  It  only  took  us 
to  minutes  or  so  to  install  the  antenna  on 
a  temporary  mast  and  tripod  on  a  flat  rooftop. 

NOISE  REJECTION;  The  tight  bandpass  of 
the  IsoLoop  effectively  improves  the  front-end 
selectivity  of  the  receiver,  The  loop  design  and 
horizontal  polarization  seem  to  help  filter  out 
local  ORM  under  many  conditions. 

Things  We  Didn't  Like 

RETUNING:  No  matter  how  you  cut  it,  hav- 
ing to  retune  the  antenna  frequently  as  you 
tune  across  a  band  is  tedious.  If  you  tune  while 
transmitting  to  get  a  good  SWR  reading,  you 
are  wasting  spectrum  space  and  possibly 
causing  ORM. 

POWER  HANDLING:  This  antenna  only 
handles  150  watts.  Don't  expect  to  use  it  with 
a  linear— you  would  fry  the  air-dielectric  vari- 
able capacitor. 

We  believe  you  will  be  pleasantly  surprised, 
as  we  were,  with  the  operating  characteristics 
of  the  IsoLoop,  Overall,  we  found  that  the 
IsoLoop  performs  quite  comparably  to  a 
dipole  or  vertical.  We  definitely  recommend  it 
to  any  amateur  who  needs  a  small  or  portable 
antenna. 


Joe  Holman  KA7LDN  and  Garth  Hitchens 
KG  7GA  can  be  contacted  at  P.  O.  Box  37,  Red- 
mond WA  98073*0037. 
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Never  climb  again  wild  Ihts  tower  and  elevator 
system  MARTIN  TOWERS  are  marie  of  alum- 
inum and  specifically  engineered  for  use  with 
THEHAZEf!  AN  bolted  construction,  no  welds 
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lock  system  operates  while  raising  or  lowering. 
Never  can  tatt.  Photo  shows  HAZER  and 
antenna  at  top. 

SPECIAL  TOWER  PACKAGE  pnces  mcfuoe 
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mast,  thrust  bearing  tool  Kit.  rated  at  15  so;  ft. 
antenna  load  @  70  MPH.  5*925.95  FOB 
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Satisfaction  guaranteed,  Call  today  and  charge 
to  Visa,  MasterCard  or  mail  check  or  money 
order.  Immediate  delivery. 

Glen  Martin  Engineering,  Inc. 
R  2,  B322t  Boonville,  MO  65233 

816-882-2734 

FAX:  816-082-7200 
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coaxial  R.  F. 

antenna  switches 


Heavy  Duty  switch  for  true 

1  Kw  POWER  -  2  Kw  P.E.P. 

Ceramic  with  Coin  Silver 
Switch  Contacts 


Simply  The  Finest  In 
Battery  Charging  Equipment 

Quality  ,  .  .  By  Design 


#cs*aG 


#C5~6G 


Single  Pole.  3  Position, 
Desk  or  wall  mount 
All  unused  positions  grounded 

I  *CS3G -  UHF  connoctora  /  $40.50' 

*CMG-eNC  - 3NC  connocfcej/  $43*95  * 


Single  Pole,  5  Position. 
All  unused  positions  grounded 

#CS-#5  -  UHF  connectors  /  $51.50* 
#GS^6&eNC"BNC  connectors/  $59,50' 
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'Shipping  and  handling  for  any 
item  add  S2  each. 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributors  write  or  call 
10  Canal  Street,  Bristol  PA    19007 

(245)  78S-55ei 


Automatically  erases  memory 
and  raptf  charges  any  NtcarJ 
battery  up  to  15  writs 
Greatly  grrjiongs  batteiy  Wt 
GhangfiQ  rattos*  simpiy  re- 
program  trie  Oarger  Never 
outdated 

Front  panel  Rotary  Switch 
selects  up  to  three  different 
user  insenabfe  socketed  pro- 
gram modules 


■  1    TIM  — 


_^w 


GMS  403 

v  Tsjp  inside  Vie**  J 


GMS  403 

(3  Program  Slats) 

Full  TH  HI  Year  Warranty 
ftoven  8  Year  Old  Design. 
Ffpnt  panel  Status  indicator 
alerts  operator  if  Ncad  ca- 
pacity stow 

Rapid  but  cool  cnar  ge  cycle 
Automatic  S^wtoff  —  new 
overcharges  batteries 


*  NEW  PRODUCT* 


Same  as  our  lime  proven  GMS  403 
except  it  can  accommodate  up  Ml 
14  different  ftogram  modules 

ATTENTION  GMS  403  DINERS 

tl  you  own  a  GMS  403  it  can 
easily  oe  user  upgraded  to  a 
GMS  4Q3A  by  ordering  our 
Module  Extension  Kit 


GMS  403 A 

|1<  Program  Slgtsl 


Ujj|  Control  Products  Unlimited,  Inc. 


5  Somerset  Dr.,  Coatesville.  PA  19320 


(215)  383  6395 


J 
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DR-110T&  DR-410T 

Tiny  2M  Power  From  Alinco! 

DR-110T,  this  2M  Alinco,  enters  the  nineties  a  proven  winner 
with  the  "reputation"  of  best  value.  The  DR-110T  packs  a 
powerful  45W  on  2M  and  sports  all  the  features  you  expect  in 
todays  transceivers.  Tuning  is  a  snap  with  the  multi-functioned 
easy-to-see  keyboard,  14  memory  channels,  subtones,  scan, 
multi-colored  LCD  readout,  reverse,  are  a  few  of  the  many  fea- 
tures of  the  DR-1 10T.  The  mobile  of  the  future-today!  DR-410T 
available  for  70  cm. 


DR-590T(NEW) 


VHF/UHF  Twin  Bond  Mobile 

144-147,  995Mhz(RX137--173.  995Mhz) 
440-449.  995Mhz(RX410     469.  995MhzJ 
45W  Hip  10W  Mid.,  5W  Low  on  VHF 
35W  Hi,  8W  Mid.,  5W  Low  on  UHF 

Cross    Band    Repeater    Function    Simultaneous    Receiving   and 
Scanning  on  both  Band 
Front  Control  Panel  is  detachable.  Remote 
Control  will  be  available  (Option) 
MARS    and    CAP    Modifiable    (permit    re- 
quired) 


DR-570T 

Sc 

The  Alinco   DR-570T  Twin  Bander" 
dual     LCD     readout,     volume, 
squelch  and  tuning  controls.   Double 

barrelled  power  with  45 W  on  2M  and  35W  on  70  cm,  plus 
simultaneous  receive  on  both  bands  or  intermix  with  four  modes 
of  scan.  The  DR-57GT  will  win  the  "battle"  with  its  illuminated 
from  function  panel  and  LCD  readout,  readable  in  any  lighting 
conditions.  Don't  let  the  "Tiny"  DR~570Tfool  you]  It's  fast,  and 
leaves  the  competition  in  the  dust  with  many  standard  features 
you  expect.  Cross  band  repeat  with  the  flick  of  a  switch.  Full 
duplex,  20  memory  channels,  call  channels,  16-key  DTMF  Mi- 
crophone, and  subtones  are  just  a  few 
"Reach"  for  the  DR-570T  todav 


The  Alinco  DR-510T  has  most  of  the 
outstanding  features  of  it's  sister  the  DR-570T,  including  1 
memory  channels,  cross  band  duplex  and  cross  band  repeat. 
The  multi  color  LCD  display,  and  simple  tone  control  panel 
makes  simplicity  the  key  word.  The  DR-510T  with  45/35  watts 
is  the  b  featurepacked  dual  bander  on  the  Amateur  market 
today.  See  the  DR-510T  along  with  the  other  Alinco  "Magnifi- 
cent" ones  at  your  favorite  dealer  toda-T 


DR-1 12T  (NEW) 


The  DR-1 


owe  i 


15 v  ine 

lii  LCD  dispk:  al  tor  bright  or  dim  lit  conditions,  And,  as  with  ma 

nco  products,  the  control  panel  is        nzw~  User  U 

and  still  of  ange  ol  featur- 
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DJ-560T(NEW) 

Full  Featured 
Twin  Band  Handy 

We  packed  almost  alt  of  the 
features  you  would  find  in  a  full 
sized  mobile  Twin  Bander  into 
this  compact  NT  The  DJ-560T 
has  key  board  entry,  CTCSS 
encode  built  in,  several  scan- 
ning modes,  40  memories,  fully 
programmable,  Autodialer, 
Dual  Drsplay  (2  Meter  &  70 
Cm).  The  DJ-560T  is  sitting  on 
top  of  the  mountain. 


hV 


.--■ 


fjjPifi 


i**** 


DJ-500T 


we  Di 

20  Memory  channels,  subtones,  buift-in 
DC  to  DC,  700  mah  nicad  battery,  LCD 
readout  with  6W  on  2M  and  5W  on 
70cm  (with  optional  battery)  call  chan- 
nels, DTMF  Touchtoner  and  direct  key- 
board entry,  are  jyst  the  few  winning 
features  of  the  Alinco  DJ-500T  Dual 
Band  Handheld  Easy  to  use,  and  Value 
Priced  at  your  Alinco  Dealer. 


DJ-160T&  DJ-460T 


"Bells  &  Whistles"  is  a  tame  word  to  us©  for  the  new  DJ-160T, 
newest  ~  Magnificent*  one  from  Alinco.  Keyboard  entry  is  just 
one  of  four  ways  to  enter  a  frequency  in  the  extended  receiver 
(137-173,  995  Mhz)  of  the  DJ-160T  You  can  store  duplex 
mplex  pairs  in  any  of  20  Memories,  or  Call  Channel,  with 
offsets,  and  any  of  38  encoding  subtones  Choose  one  of  3 
scan  modes,  "Band"  *  Program"  or  -mory"  and  one  of  five 
step  ranges  in  VFO.  Priority  mode  can  be  used  tn  VFO,  Memory 
or  Call.  "Dual  Watch"  allows  the  DJ.-1  60T  to  scan  3  seconds  al- 
ternately on  CALL.  VFO  or  one  MEMORY.  "Pager"  is  for  group 
or  single  person  alert  Other  features  include:  Auto  "Battery 
Save",  Auto  "Power  Off",  and  2-Memory  Autodialer  Get  3- 
watts  on  standard  700  mah  battery,  or  increased  power  from 
bum-in  DC  to  DC.  or  optional  12V  batte  The  Alinco  DJ- 
ISOT,  now  the  Top  Gun"  with  the  competition  today  I  DJ-460T 
for  70  cm, 


DJ-100T  & 
DJ-120T  & 
DJ-200T 

Best  2M  Micro  Value 

The  Alinco  DJ-100T  DJ- 
120T  is  "Magnificent"  for 
Its  tiny  size,  but  stands  up 
to  the  competition  with 
power  and  capability.  10 
memory  channels  store  of- 
fsets and  subtones.  Has 
LCD  readout  with  call 
channels  and  reverse  at 
your  fingertips.  500  mah 
battery  with  direct  DC  to 
DC  is  standard.  3W  on 
standard  battery,  6W  on 
optional  battery  leaves  the 
competition  in  the  dustl 
DJ-200T  for  220  MHz. 


20705  S.  WESt^gN  AVE  ,  SUITE  104,  TORRANCE,  CALIFORNIA  90501 

TEL:  (213)  6 1 8-861 6 -FAX:  fmfol  8-8758 


of  the  day! 


Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the    TBtt'-s 
repeater  receiver  and  transmitter.  Scuttle        H 
individual  tone  cards,  all  38  EIA  standard      ^^^^ 
CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595, (X).  The    $5"5.U0  each 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59.95  DTMF  module 
additional  option  is  a  DTMF  module  forS59  95,  This  module  allows  complete     $149.95  Digital  CTCSS  HIO< 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
I  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 

COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  *  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420 
Entire  U5.A.  1-800-854-0547  
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Numbers  on  your  Feedback  card 


Ham  profiles 

There  are  no  'average'' hams! 


Class  license  and  attends  Odessa 


Michael  Adams  N8GEV  of  Chula  Vis- 
taT  California,  received  the  fifth  schol- 
arship. He  holds  an  Extra  Class  license 


and  attends  Southwestern  College, 

Applications  for  the  1991  program 
wit  be  available  after  January  1 ,  1991 . 
Write  DARA  Scholarship,  377  Ernst 
Avenue.  Dayton  OH  45405. 


1990  Scholarship  Winners 

Five  young  amateurs  are  heading  off 
to  college  this  fall  with  assistance  from 
The  Dayton  Amateur  Radio  Associa- 
tion. The  five  are  winners  of  the  associ- 
ation's  1990  scholarships. 

Each  student  received  $1,500  to- 
ward their  tuition  at  the  school  of  their 
choice.  This  program  is  open  nation- 
wide to  any  FCC  licensed  amateur 
radio  operator  graduating  from  high 
school  in  the  year  the  award  is  given. 
There  are  no  restrictions  on  class  of 
license  or  course  of  study  planned 

Mary  K  Beardslee  NSHEY  of  King* 
wood.  West  Virginia,  received  the 
Robert  F.  Zimmerman  Memorial  Schol- 
arship. She  holds  a  General  Class 
license  and  attends  Potomac  State 
College. 

The  Charles  G^  Frye  Memorial 
Scholarship  was  awarded  to  Mark 
Hendrixson  N6WRL  of  Orange  Cove, 
California.  Mark  holds  a  Technician 
Class  license  and  attends  Bngham 
Young  University, 

The  third  scholarship  went  to  Martin 
Gruen  KA2VLP  of  Barrington,  New 
Jersey  He  holds  an  Advanced  Class 
license  and  will  attend  Stetson  Uni- 
versity. 

Jennifer  Poerrie  KA5WMJ  of  Book- 
er, Texas,  was  awarded  the  fourth 
scholarship,  She  holds  a  General 


MARY  NSHEY 


MICHAEL  N8GEV 


JENNIFER  KA5WMJ 

DAYTON 

AMATEUR  RADIO 
ASSOCIATION 

1990 

SCHOLARSHIP 
WINNERS 


MARK  N6WRL 


MARTIN  KA2VLP 


Winners  of  the  1990  Dayton  Amateur  Radio  Association  scholarship  awards, 


Feed  b a  ck 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest,  AH  for  the  low, 
low  price  of  25  cents! 
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2  Never  Say  Die 

3  ORX 

4  Quick  and  Easy 
Field-Strength  Meter 

5  Review:  A£A  IsoLoop 

6  Ham  Profiles 
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Number  7  on  your  Feedback  card 


75  Meter  1  /4- Wave 

Sloper  Array 

Confessions  of  a  contested 


by  Alan  Hoffmaster  WA3EKL 


There  comes  a  time  in  every  ham's  life 
when  he's  got  to  own  up,  and  T  guess  it*s 
my  turn  to  let  the  cat  out  of  the  bag. 

A  75  meter  quarterwave  sloper  falls  into 
one  of  two  categories.  Ii  either  works  great  or 
it  doesn't  work  at  all.  A  number  of  hams  I 
have  talked  to  over  the  air  have  fallen  into  the 
second  category,  but  with  a  simple  modifica- 
tion, they're  now  enjoying  first-category 
status.  OK,  get  the  net  ready,  because  here 
comes  the  cat! 


Sloper  Secrets 

The  one  factor  with  the  greatest  effect  on  a 
quarterwave  sloper' s  performance  is  how 
physically  close  the  top  end  of  the  sloper  is  to 
the  tower  leg.  If  the  top  of  the  sloper  is  more 
than  \  xh  inches  from  the  tower  leg,  it  doesn't 
work  at  all.  It  took  me  a  year  and  a  half  to 
discover  this.  1  went  from  20th  place  in  a  DX 
pileup  to  2nd  or  1st  place, 

There  is  another  trick  that  helps 
in  working  DX.  Some  antenna 
sources  say  to  make  the  angle 
between  the  tower  and  the  sloper 
45  degrees.  This  works  very 
well  for  East  Coast- West  Coast 
communication,  but  it's  a  very 
poor  angle  for  DX  contacts.  The 
optimum  angle  for  DX  contacts 
appears  to  be  30  degrees  be- 
tween the  sloper  and  the  tower, 
or  60  degrees  between  the  sloper 
and  the  ground.  This  means  you 
need  a  tower  about  65  feet  high 
for  a  xk  -wavelength  75  meter 
sloper. 

However,  if  you  have  a  50- foot 
tower  you  still  can  achieve  good 
performance  from  a  modified 
sloper.  Attach  the  sloper  to  the  top 
of  your  tower  and  pull  it  out  so  that 
it  makes  a  30  degree  angle  with  the  tower. 
About  10  feet  up  the  tower,  attach  a  rope  and 
pull  it  out  parallel  with  the  ground  until  it 
contacts  the  sloper  wire.  Tie  the  rope  to  the 
sloper  at  this  point.  Now  pull  the  remaining 
sloper  wire  out  parallel  with  the  ground  and 
tie  it  off  to  some  other  10-tbot  support  point. 
(See  Figure  1.) 


50 


Sloper  Array  for  DX 

I  will  now  explain  my  system  in  detail. 
First  there  are  three  V4A.-slopers  hanging 
down  from  the  top  of  a  65-foot  tower,  one  off 
of  each  leg,  spaced  120  degrees  apart.  Each 
sloper  makes  a  30-degree  angle  with  the  tow- 
er. Each  sloper  is  fed  from  a  remotely  con- 
trolled coaxial  relay  box,  thus  requiring  only 
one  coax  feed  from  the  shack.  A  24-inch 
length  of  50-ohm  coax  extends  from  the  box 
to  a  homemade  bracket  on  each  leg  of  the 
tower,  very  close  to  the  top  of  each  sloper. 
The  bracket  consists  of  a  3-inch  length  of 
34 -inch  diameter  soft  copper  tubing,  which  I 
mashed  flat  with  a  hammer. 

One  end  was  rolled  around  a  %-ineh  bolt  in 
order  to  create  a  cylinder  about  the  size  of  the 
outer  braid  of  a  piece  of  RG-2 1 3  coax,  About 
half  an  inch  from  the  other  end,  1  drilled  two 
holes  for  mounting  the  bracket  to  the  tower 


iNSULATOS 


TIE  ROPE  TO 
SLOPE*  HERE 


leg  with  a  U-bolt,  Next*  I  cut  back  about  one 
inch  of  the  outer  jacket  off  the  24-inch  length 
of  coax.  I  removed  34 -inch  of  the  braid  to 
expose  the  insulation.  1  then  tinned  the  braid, 
which  T  inserted  into  the  cylinder  end  of  the 
bracket  and  soldered  in  place. 

I  removed  about  a  quarter-inch  of  the  insu- 
lation sticking  out  of  the  bracket,  exposing 
the  center  conductor.  After  mounting  the 
bracket/coax  assembly  to  the  tower,  I  sol- 
dered a  short  piece  of  #12  wire  between  the 
center  conductor  of  the  coax  and  the  top  of  the 
sloper.  The  bracket  assembly  was  then  water- 
proofed with  coax  seal. 

One  final  note.  The  coax  box  shorts  all 
unused  ports  to  ground.  Therefore,  two  of  the 
slopers  are  grounded  at  all  times.  The  system 
was  tuned  by  shortening  or  lengthening  each 
sloper  until  the  SWR  was  lowest  at  the  fre- 
quency I  wanted. 


ROPE 


Xjl 


INSULATOR 


SUPPORT 


Figure  1.  Thirty  degrees  between  the  sloper  and  the  tower  seems  to 
be  the  optimum  angle  for  DX  contacts. 
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Results 

The  response  I  have  received 
from  DX  stations  has  been  over- 
whelming. During  a  DX  pileup 
the  south  sloper  usually  requires 
from  one  to  three  calls  to  get  the 
station.  The  northeastern  sloper 
requires  six  calls  at  the  most,  and 
the  western  sloper  nine  at  most. 
Considering  the  competition  dur- 
ing a  major  DX  contest,  that's 
fairly  good, 

I  seem  to  be  able  to  hear  and 
work  DX  stations  on  the  slopers 
that  I  can't  even  hear  on  the  invert  - 
ed-V  at  65  feet,  There  also  appears 
to  be  about  a  5  dB  difference  be- 
tween the  V  and  the  slopers.  Be- 
tween the  slopers  themselves  there 
is  about  a  6  dB  difference  on  the 
sloper  in  the  preferred  direction. 
I  know  the  system  is  working  because 
we've  been  averaging  between  55  and  65 
countries  per  DX  contest  in  the  past  few 
years.  Good  luck  with  your  system,  and  good 
DX 


Figure  2.  Bracket  andfeedime  mounting  de- 
tails. 


Contact  Alan  Hoffmaster  WA3EKL  at  929 
Andrews  Road,  Glen  Burnie  MD  21060. 
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*  ALL  NEW  KITS  * 


2  MTR  &  220  BOOSTER  AMP 


;/:l'J.1*I1Kil;W;i^ 


Here's  a  greal  booster  lor  any  2  meter  or  220 
MHz  hand-held  unit.  These  power  boosters 
deliver  over  30  watts  of  output  allowing  you 
io  tiii  the  repeaters  lull  quieting  while  Ihe  low 
noise  prearnp  reniarfeawY  improves  recep 
tons  Ramsey  Electronics  has  sold  tnou- 
sands  of  2  mir  amp  kits  bin  now,  we  offer 
completely  wired  and  tested  2  mtras  wtti  220 
MHz  units  Bom  nave  all  me  features  of  me 
high  priced  boosters  at  a  fraction  ot  the  cost 

Pw-IOZntTH  PflWEft  BOOSTER  1 10  X  power  gain) 
Fully  mied  &  tested $73  95 

PA-ZD220  MHz  POWER  BOOSTER  i'3X  power  gam 
Fully  wrrtd  &  tested ,$79.95 


(*■ 


iRAlfif.' 


f* 


Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 


!V» 


PR-2  COUNTER 
PREAMP 


*  30  WITTS  OUTPUT 

*  LOW  NEN5E  PREAMP 

•  LOW  COST 

«  RUGGED  CAST  ALUMINUM 
CASE 

•  DUE  YEAH  WARRANTO 


PERSONAL 

too  or  SPEED 
s89.95  RADAR 

New  low  w,*a  microwAvR  ilnp-pler  radar kd  "starts"  cars, 
pianes.  btiiits  horses,  bikus  baseballs  models,  runners  o< 
Virtually  anything.  |ha1  mtUft!  Operate  At  2  6  GHz  Willi 
o-vgr  1  .'I  trnif  range  L£H  digital  readout  display  *  speeds  in 
miles  pe-  houi  Momeie>i  pt*  nou'  nrt«i  pc  stcontf 
Ea^ptant  output  perils  irtferorq  to  kW  owpfc  s*uh 
Use  two  1 «  cittern*  V  antenna  rnoi  «cti4Hr)  «J 
njBwWCC  toy  w  ttfitf-Jiwi3yp<  pnuarf  it 
PCstnptew  U  acfctiU  lwfc*t  AflSptasta  cast  ** 
spe^gtapJvttoaprofcuiooaJiOQiL  A  nvf  usawjl  and 

fafrOMtfltll 


RADIOS 


$4995 

«ci*m  iiciudu 
AC  i  il  ipioi 
PR?kitS».|)S 


Tar  m •  *  i|  iimili  wwlwuA]  m  ■> 
km*  »wii  9m  ijPPWHr  »  ftat 
Sd&Mn  *B*CcanfwctQ#i  *gnaf 

ta*  snuflim  RF  *  icnial  r tceivtf  r TV 

prparno  •  3d&  NF 


PS-2  AUDIO 
MULTIPLIER 

fa*  PS-2 1%  nanpy  tor  r*go 

iUBO  " 


$6995 


«Msw«UpMhtquefic>  ■ 
PI  ant  nwaimmijii  »  m 


^  - 


wlrttf 
PS-Zktt 


2a  40  ft  80  METERS 

HAM  RECEIVERS 

Sftftsiiive  ill  fflociii  AM.  cw.  55B  rtcttypn  tor 3  b— I Q  or  70 — 73  Wh:  Direct  conversion  design 
uMiig  NE6Q2  C  ^-i  hiaiured  rn  QSt  iinc!  AflflL  handbooks  Less  man  1  uv  sensibtfily ,  va  tic  Eur 
digpft  tuned  Erf)  mw  audio  output  Funs  on  9VDC  nit  flf  gam  tonlrol  Tnis  fcil  is  very  easy  to 

'   OH  ol  lun  and  cducjlional  -  idear  tar  Ihe  beginner  or  the  old  pro  lite  nptronaF  nun.  rung 
Use  kd  features  i  'ugg«3  ASS  plailrc  case  wdMcrtfoed  graph»c%  included  are  r«icni*ed 
aluminum »,  noto  tor  i  *e»H ■nrUwp'  p'olessiOflaJ  look 

gjffi  «htw  intra  tkcKw 

3*5  *24. 95  ?2E  t*ai  as       :  tM  « 


UM 


0* 


QRP  TRANSMITTER  KITS,  20, 40  &  80  METERS 

Operate  a  ran  nam  snac*  Tnesa  Rflta  CW  rigs  ar*  iaeal  maces  10  ou>  *q  anddQ  mern  nctfewi 
rcjture& includo imooth  vanaOle tuning. onp  w^it uuij>u1  and  «*«ikni  keying  cnaracicnstics 
Huns  on  XL  VL)C  iind  is,  VSWB  pmtDctcd  See  now  lar  yuu  can  slrnicn  youf  51-gnal  wilh  onfl  gl 
1i*es«  fiilni  rigs  Up  1  km 4 1  ABS  la&tb  a'e  available 
20UIR  *MTfi  BMTn  Ljse 

ISm>  *29.95  Sm  *29.95  §S«  *29.95  \      M2.95 


AIRCRAFT  RECEIVER  KIT 


mji  eicibnrj  urcran  conuujuciKom-dicu  k«  ptanu  up  tt>  03  mms  away  fectivtfs  1 W— 
06  MHz  A  W  dtr  Band  varacio  r  luned  ^u  per  nei  deaiQrr  wjm  ACC  «r am-c  Pi  iter  and  &a\u  nab  le 
$quslcM  Runs an  ^V  battery.  Mfl*  audio  nu^pyi  VvsensiUvHy  Opfmnal  matching  A  ELS  plas  tit: 
i^Sfl  l«.lt5  yau  1  jkv  11  .iriy-wMaie  icjluies  scrflened  g,r  jwhnis  and  inaclnried  aluminum  knuirt  lor  a 
teal  jKo-rtssipnai  look  Compaci-  -great  tar  airshowt  or  rot  jus.i  plain  hanging  a'Qund  the 

■IffRVt 


Gompleit 


*24.95 


flecenweate 


« 12.95 


SHORTWAVE  RECEIVER  KIT 

A  laniastic  receiver  thai  cafttftl  me  warkl  wirn  ju.it  a  XT  amenna1  Receive 
4—H  MHz  in  2  MHj  bands,  vaf actor  l^nod,  supernei  design  mlh  AGC.  RF  gam  can- 
Irfll,  anfl  50  mw  iudio  ouipu!  Uses  new  Signflhcs  iihjuji  dim  tor  less  in  an  a  microvuH  acnsitiv- 
ity  "uRsonUVmneiy  Tins  isalartrmainngacyut  irhoo^r  cl.ut)-|i'Pjrri  jind  win  p'uvidir  huuis 
of  lun  even  10  itw  most  sennusDX  h  Add  tne  D-pimnal  cast  M  and  you  nave  a  teaJ  nut  looking 


1  •   -i  ' 


PACKET  RADIO 

Cemnwforf  c&*  as  packet  radw  Hitertate  Use  lamma  Sennan  Ehacsn  so1r«art  features 
EXAR  iCcnip  »l  tor  'Khable  operation  -r^ns  HP  dr  vHF  tones  Inckjdts  Ffltf  difk  SolNnlfe  PC 
boa'd  an  nec«s»fy  parts  and  'uU  documentation  *At%  AC 

FM  COMMUNICATIONS/ 

2  MTR.  10  MTR  &  220  RECEIVERS 

IM  AAV  5  IK  HAMHt  Of  DMA  UftH  ■  Mfn  DPffatnflU 


tp  tMld  r«rt*r 


vYKJfcJT 


/afMlMlpiMSi 
ir  uapa,  csmoc  S^  MDri  and  dm 
1  &t  mmtnttt.  fum  ok  I  v  war*,  inn  9  mi  ttdo  oid|Mi  Op*oaai  Aes 
wM>  foowad  gnpnia  awi  macmno3  iAinwmi  Iotopi  anwh  a  mot  professional  too* 

2  MTU  1DHTn  SQMH;  Rk#w 

■:     *29.95  £.    «29.95  ™    *29.95  Rf  *12.95 


NEW  MINIKITS-NEW  MINI  KITS 


BROADBAND 
PREAMP 

*  unvlmeaRpvrpcw 
ptiaMp  xtes 

5caniw-i.  tv  set&  VMF 
U*iE  r»gs  counters,  elc 
Fwlurui;  low  norst  A  *1b 
Nf  M  db  5am  1D0 
KM|     iGHioM'Jiion 
RuniOng-ffVDC^ 


liii 


utSA-r 


•1495 


LIGHT  BEAM 
COMMUNICATORS 

fraftttihti  rtujdmatid  nnrant 

bgm  up  rn  3D  Feet  witnout  tenses 
up  to  (/<  mile  using  l«nses  Uses 
30 KHj  tamer ?pr  n^m  Iree opera- 
non,  tranimiis  thru  windows. etc 
Ideal fbr 'bugs' or  lisiuning  Io |H 
••emote  tuntrots  Irani nnner  has 
HWnivciuhcinpoE  roewver 
ws«  PiN  Jrtectof  adddrik« 
ipeikr  oytpu*.  JrvrsopPilesor. 
9-VWC 


LfiS 


b  r 


*8.95 
*9.95 


HIGH  POWER  FM 
WIRELESS  MIKE 

A  nqft  power  un«i  mar  wit 
Iransjnt  up  la  1  >2  mule  Co  any 
FM  broadcast  radio  Sensitive 
mput  accepts  any  type  ol 
iiMbe.  will  p<ck  up  nor mdl 
voices*  1G  Iter  away  u-sing 
the  available  mm* -electric 
rii+e  tajtridgt  OpeV ales  on 

S-CVDC 

fm4«     H2r95 
SSST    *2.95 


$3995 


dy  n  of »  *  D  Of  tfe  naoMwi  ft 

DuinVmfrgnai^oampiCdflSilKmr 


PS-10BI.5GHz 
PRESCALER 

Exiendf  mi  nnQtofyeur 
canrdw  It  1 J  OH  •  £  SA 


PvJOOOctftWfeTY** 
itHRlVrVpcaD  •  BMC 
*  IS&Lt*  ISMHzc 


AC  ill 


■drnis  any  couriML 


COM-3 


$2795°° 


THE  COMMUNICATIONS 
SERVrCE  MONITDH  THAT 
WORKS  HAftOEH  FOR  LESS. 


introducing  COM-3. .  Ihe  new  service  monitor  designed  by  service 
technicians  for  service  technicians  il  works  harder  tor  less    ,  giv- 
ing you  advanced  testing  capabilities  ai  a  very  affordable  price 
FEATURES  *  Direct  entry  keyboard  with  programmable  memory 
•  Audio  &  transmitter  frequency  counter  *  LED  bar  graph  fre- 
quency .error  deviation  display  •  0  1-10,000 uv  output  levels  • 
High  receivtsensitmty.  less  than  Sfjv  *  100  KHz  to  999  9995  MHz 
Continuous  frequency  cover  age  »  Transmit  protection,  up  to  100 
waits  •  CTS  l one  encode f.  t  KHz  and  eternal  modulation 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


onastngftiFCboard  Fearues  auT>5flD0 
ftz  adruataibM  range  via  2Q  lurn  pel,  Mort 
age  '^guUtiui  5fi7  E.  tlsuiul  lor  loud- 
rone  burst  deled  ion.  FSK.erc  Can  also 
i)euir-Uj'..i  -■  -ii-»-  iu  --i-  •■!»•  n-'i>  Runa 
on5ru  Wvalls 

Complelrhd  TD-1  $5-95 


AOWATT?mtr 


timepowerga^iWiniofloLr  ZWm 
to*  HoyrSWinfofaDWoyi  MAfOUlpul 

nt  50  W  'nc'ettible  value  compiet?  *:tfi 
al"  pans .  iu%s  case  and  T  Rialay 

$2195 
6.95 


PA-1  JOWpwramn^it 
TR-l.RFaenHidT'HiBlayki! 


sonR 

SLIUTH 

a  SLper  senviriieampi. 
fterwtncbwiHp'ckupa 
pin  dfDp  aUSPBfil'G  real 
for  monitormQ  baby's 
room  or  ab  tone? al  pur- 
pose amphfin  FuNZW 
nnsoutpul  luntonfiiD 


Btt^Kn 


$5.95 


bDH£TBttti£! 

aLfiSOflS-^VOC 
Lo*  current  42S*na) 
1  min/nionlh  accufa^y 

TB^KiC     $5,50 
TB^Assv    $9.95 


$*ttBusx.conwaitr**3 


itcinar.niBn  fl^TrarvjE 
and  tows  Eacn  indrvpou 

ally  adfu.5tab*  and 
dNvi5upto3QrjW  runs 
on  1KJVAC 

Ml-lhu.        $8.95 


TOItt  AC  T I  VAT  f  D 

swncM 

Voce  ad<  valid  invrtcl 

Mil 


(Otcwttca- 

KW^iaflOlOOnA 
drivcrfLavs  hfnft 
LiJtoftfvttiatiH 

recorder  morof  Run^an 

Sv'DC 

VS-1KH 

$6.95 


vimo  mmauam 

Con«rts  a*yfV  lo  «den**nflo»  Super 

acmfefflt  i^dio  nyifl  Beat  tin*  rt  ffw 
■MfcrfCBartRMta 1  jti  - 


$12,95 


IE!  BLWKT  KIT 

Arlrnattty  rLiann/ 
lufflDOLEOs  LJ«trn 
nuirifi  badges,  bul  I  lu" 
wainmgpanellirjlii!, 
Wu  ns  on  3.  lo  T5  doi  I  i 

Bl'IKJI 


frovtits  in*  tsanc  parts 


Qcria  raban.  Uim  fe 
timer  IC  and  includes  a 

i.lrlpeol  parrs  fin  inu',1 

bmmtt  needs  n 

LJT-SKit  $5.95 


TELEPHONE 
rflAHSMITTER 

Lo*ccis?wilhpfrjf5s.' 
iional  tKrirjrmjnce  F«a- 
luresinttyde.^; 
Iintpowped  l^naoie 
IrpnlAtpttMHt 


■i1V| 
•jaaAManywntrt 

mom  I'm*  0/ 
rMMBiriintBt 


iisrff 


PFJ  1  KIT 

$14.95 


FMRECEIVtH 

Foroutll  inaopiicanons 
or  hobby  Dxpef omenta 
lion  I  uM  Hedged  sujirf 
neirodyfie  retHvw. 
nncovoiis«sibviti 
mrMKifiiitogiino 


operation  ob  siaaiaard 
FWDroadcasrtianou 

weiiasiarijeportioriton 
each  side,  compad  1.6' 
54juart!|1or  bugdaiec 
tmnor 'eniplmo 
Ffl-lklT 


$14.95 


MADtLAJTfH 
Produces  LOUD  ear  jjnjt 
t«i  irio  and  altenitan  gel 
ling  51  no  like  sound  Ctn 
supply  up  to  15  witis  ol 
□bnomauc audio  Runs 
on6-ttlftlC 

wa  Tin      $4,95 


Anmartstiiigiiri  vmi 
rmMomtj  up  sounds 
aoccoiiverisrbcmto 
hpht  rue  *uder  me 
sound  wepritohierini! 
I'Mii1  Includesmiko  con 
trplsuplo300W .Jiinspn 
110VAC 

wl   •    >b.yb 


wnsusi 


taHHnri)y$!E3DDta 

an>  f  M  Df  oadcast  radtp 

usosany!*  peat  make 
Runson3ro9y  TypeFW- 
2hasadd«d4flnsllive 
mikfl  preanip  stage 


FM-IRil 
Fir   ■ 


IfcfflL  r    „  ^3  ."  ■    ' 
downward  *art  5  W 
peak  audio  output  mn* 

Ori3-ftvoHs  uses3h4*ji 
ohoisptaNer 

Complete  kii  SM-3 


$3.95 


NEW 


FHMPII 
MIHf 


A  super  bigh  poitDrmaiK:>' 
FW  A'irtlesiinikekil1 
Transmits  a  itabie  sig  nai 
upto30Uya'diwiih 
t  uiefii  j  ana  1  audw  E^jaen  v 
byneansol<t«builiiii 

eMCXrexihM  Ajt*K4xlM 
case  AtM1  on-oft5«i4Cft 
anenrj.toatteryJBd 
saper  mstrucHOAs.  Tins  ts 
Che  Ernest  u  m  r  avaMartPi 

F^aKH    S16.95 

FM.3WnePar*ille5led 


19.95 


MKflOWAJE 
NTHUaOH  ALARM 

A  leal  mdcrowave 
dopptorsonwr  trial  anti 
dned  ■  husAft  ai  tm  as 


rtmwio 


vi  1 3  Biz 


open  or  ctoed  f  ur?j  on 
T2VDC 

lu rip: tire     9ie  n- 
Kit.MD-3      *  10*95 


suit* 

QMRai  in  »1M 
jr'vacy  nor  yOu'  Ha- 
pnont  or  radio  TIM 

scrambler  hit  reatu  1 1> 
'mi  dujieii  operation 
usmg  irequtney  inver- 
sion RunsiDna9vPll 
bitiei'y  6otn  mike  enq 
tint  or  speaker  ou IpuU 
mputt  Easy  10  conneci 
to  any  radio— rMpnonf 


seaCtiencir- 
cujtry  CanaisoPeuHd 

lodncrarn&n  rm»i 
com   scra**!ule?s 

Sis?  *29.95 

Casekil 
CSS  7 


12.95 


CT-70  7  DIGIT  525  MHz  CT-90  9  DIGIT  600  MHz 


FREQUENCY  COUNTERS 


CT  50  6  DIGIT  600  MHz 


*rmruji 


*  169.95  s?i 

CT-I25  9  DIGIT  t. 2  GHz 


10  yean  aoP  d  naovmad  tor  jtt  tab  quaUfy  | 
mrougA  pnets  AJiol  our  courrtrs  carry  1  lull  pnayoar  warranty  on 

pans  and  labor  eVe  lake  great  pridf  «n  being  the  larpasl  mamtac- 
turtr  ot  low  com  counts  m  the  efiiirt  USA.  Compare  spcolicabcins 
Our  Gountsti  are  full  tealurid,  4rom  audio  to  UHF.  wilh  Fft  nigh 
impedance  input,  proper  wav$  sna&ing  tirtmb  v  and  durable  high 
quality  epoxy  glass,  plaled-lhru  Pt  Board  comlruction  All  unils  are 
nmk  manufadui  cd  in  t^-e  USA 


« 188.95  ""' 


ACCESSORIES  FOR  COUNTERS 


lauptin 


J  189,95 


»LABAfrlR 


Demcl  probe.  «ntrai  pufposi  tst 
I.RoaiiiorCr?0  9o*ta 
K<cad  pack  for  CT-flD,  90  A  BSr », . 
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_  716-924-4560 

FAX  716-924-4555 
RAMSEY  ELECTRONICS,  INC.  793  Canning  Parkway,  Victor,  NY  14564 
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CIRCLE  34  ON  READER  SERVICE  CARD 


Number  8  on  your  Feedback  card 


Alinco  Service  Survey 

Alinco  may  be  the  best  show  in  town. 


by  Gordon  West  WB6NOA 


O,  ur  service  survey  takes  a  close  look  at 
Alinco,  an  energetic  and  enthusiastic 
provider  of  amateur  radio  VHF  and  UHF 
equipment.  Alinco  is  fourth  place  in  distri- 
bution volume,  with  Heathkit  close,  the  lat- 
ter importing  Standard  Radio  equipment 
for  U.S.  distribution.  Alinco  handheld  and 
mobile  sets  are  produced  in  Japan,  but 
they're  marketed  abroad  under  the  Cirfolk 
labeL 

This  September,  Alinco  Electronics.  Inc., 
is  moving  to  a  new  location.  See  the  table  for 
details. 

The  Alinco  Family 

Alinco  Electronics,  Inc.,  is  a  member  of 
"The  Alinco  Group/  the  parent  company 
which  produces  all  Alinco  equipment  in  Os- 
aka, Japan. 

'All  of  our  equipment  is  made  in  Japan/ 
says  Mark  Morisato  JN3HSG,  vice-president 
of  the  Alinco  U.S.A.  facility.  All  Alinco 

0 

equipment  is  of  Japanese  origin,  a  point  un- 
derscored to  eliminate  any  confusion  with 
equipment  possibly  manufactured  in  Korea 
or  China.  Nor  is  any  Alinco  equipment  con- 
nected to  any  equipment  produced  by  Azden, 
Santec,  or  N.D.L  Alinco  equipment  is 
unique, 

Greg  Pearson  KC6LSY,  a  newly  licensed 
Technician  Class  operator,  was  recently  ap- 
pointed A I  incogs  sales  manager.  He  says, 
"We  have  been  around  here  five  yearst  and 
we  plan  to  stay.  You  can  see  that  by  our 
aggressive  double-page  advertising  pro- 
grams—we want  everyone  to  know  about  Al- 
inco equipment,  and  we  especially  want  73 
readers  to  know  about  the  unique  Alinco  re- 
pair program/ 


Photo  A.  The  Alinco  crew,  left  to  right:  Vice- 
President  Mark  Morisaio,  Service  Engineer 
Ahmed  Awad,  and  Sales  Manager  Greg  Pear- 
son KC6LSY. 

The  Service  Facility 

The  Alinco  service  facility  has  just  one 
full-time  service  engineer.  In  fact,  they  have 
never  had  more  than  one— Mr.  Ahmed 
Awad,  a  good-looking  man  with  a  wall  full  of 
technical  certificates,  including  a  BSEE. 

Smiling,  Awad  says,  i  helped  design  the 
products  for  the  Japanese:  I  Quality  Control 
every  single  transceiver  coming  in  and  going 
out,  and  I  am  the  only  one  who  will  ever  lay  a 
hand  on  a  unit  loget  it  fixed/' 

And  he  does  his 


job  quickly.  An  inspection  of  his  service  log 
reveals  one-day  turnaround  on  all  repairs, 
Ahmed:  "And  if  they  come  in  here  Blue 
Label .  we  send  them  out  that  way.  too,  recog- 
nizing thai  the  amateur  radio  operator  wants 
his  equipment  fixed  quickly  and  professional- 
ly, and  returned  immediately/* 

Automatic  Coverage 

Alinco  equipment  is  serviced  free  of  charge 
for  the  first  six  months  after  the  dated  sales 
receipt,  For  a  flat  rate  of  $38,  the  equipment 
is  covered  for  an  additional  Vh  years.  This 
rate  covers  any  and  all  pans,  plus  any  amount 
of  labor  to  get  it  fixed.  However,  you  don't 
have  to  pay  the  $38  coverage  charge  in  ad- 
vance. 

Mr.  Shunsuku  Tnouet  President  of  Alinco 
in  Japan,  happened  to  be  visiting  Alinco 
U.S.A.  on  the  same  day  as  our  service  sur- 
vey. He  commented:  'The  amateur  radio 
operator  doesn't  need  to  spend  a  nickel  to 
obtain  this  extra  1  Vs  -year  flat-rate  program— 
it's  fully  automatic.  All  they  need  to  do  is  to 
send  in  their  equipment  with  a  copy  of  their 
original  sales  slip,  or  have  a  warranty  card  on 
file,  and  this  automatically  qualifies  them  for 
our  $38  fix  for  any  type  of  problem/ 

After  two  years,  out-of- warranty  equip- 
ment is  repaired  at  $40  per  hour,  Most  outof- 
warranty  repairs  are  under  $  100-  Most  of  that 
cost  may  be  for  a  45-watt  preamplifier  brick 
which  runs  about  $70,  or  a  handheld  pream- 
plifier brick  for  $30.  "Our  PA  amplifiers  are 
extremely  strong— they  are  usually  the  last 
to  ever  go  wrong/' 


Common  Repairs  and  Prevention 

What  are  the  most  common  repair  prob- 
lems with  Alinco  sets?  Cracked  boards  from 


Photo  B.  The  service  department  at  Alinco  is  furnished  with  the  latest  in      Photo  C  Alinco  hits  plenty  of  spare  hoards  for  parts,  and  boards  for 
test  equipment.  snap  -out  in  the  event  of  a  tough  intennitteni, 
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dropped  units  and  blown  caps  on  reverse  po- 
larity hook-ups  without  a  fuse.  Every  once  in 
a  long  while,  the  service  engineer  says,  they 
find  a  fractured  chip  resistor  that  may  not 
have  seated  properly  during  robotic  assembly 
in  Japan. 

Out-of-band  modifications  are  overlooked 
for  the  repair  problem.  This  means  that  if  the 
out-of-band  mod  did  not  wreck  the  unit,  it 
won't  be  replaced  with  normal  circuitry. 
However,  Alinco  candidly  admits  that  out-of- 
band  modifications  are  sometimes  botched  by 
a  ham  untrained  to  work  on  surface-mount 
technology. 

Every  piece  of  new  equipment  coming  in 
from  Japan  is  opened  up  and  tested  at  the 
Alinco  Southern  California  facility.  And  that 
means  even'  piece  is  tested,  not  just  one  or 
two  samples  out  of  each  shipment.  The  larger 
companies  don't  have  time,  but  at  Alinco,  it 
doesn't  goto  the  dealer  for  distribution  until  it 
has  been  tested. 

Come  On,  Guys!  How  About  It? 

Alinco  echoed  the  sentiments  of  Kenwood, 
YacsiK  and  ICOM  about  sending  in  your 
equipment  for  repair  service;  PACK  IT  BET- 
TER AND  GIVE  US  A  BETTER  DESCRIP- 
TION OF  WHAT  CAUSED  THE  UNIT  TO 
FAIL  OR  WHAT  THE  PROBLEM  IS. 

In  other  words,  if  you  accidentally  ran  your 
alternator  with  no  battery  load  into  the  12- 
volt  DC  input  to  a  handheld,  causing  it  to 
smoke,  tell  them.  Maybe  your  unit  fell  into 
the  water,  but  you  completely  cleaned  it  out 
with  an  air  hose.  Let  them  know  any  steps  you 
took  to  correct  the  problem.  Describe  exactly 
what  happened,  or  the  circumstances  under 
which  your  unit  stopped  working  I  The  more 
information  you  give,  preferrably  in  writing, 
the  easier  it  will  be  for  the  engineer  to  track 
the  problem  down  and  the  faster  he  will  be 
able  to  repair  your  equipment. 

The  Alinco  service  department  has  plenty 
of  parts  on  hand  for  any  fix.  They  even  have 
replacement  hoards  on  hard-to-trace  inter- 
mittent problems-  *Tf  it's  an  intermittent  we 
just  can't  seem  to  find,  well  swap  out  the 
board" 

Looking  over  their  pans  binsT  they  could 
easily  rebuild  any  one  of  their  seven  different 
mobile  VHF  and  UHF  units,  and  any  one  of 
their  six  different  VHF  and/or  UHF  handheld 

sets. 

On  average,  Alinco  receives  seven  units 
each  day  in  for  repair.  These  units  usually  go 
out  the  next  day,  but  it  may  take  a  few  extra 
days  to  locate  the  source  of  intermittent  prob- 
lems. If  there  is  any  delay,  Alinco  calls  the 
customer.  This  is  why  it's  important  to  put 
your  daytime  and  evening  phone  numbers  on 
the  suggested  73  Magazine  repair  form  (see 
the  March  1990  issue  of  73 )  or  the  letter  you 
send  with  your  equipment  The  engineer  may 
need  to  call  you  directly. 

Units  out  of  warranty  are  shipped  back 
COD. 

<  u  stonier  Response 

Alinco  was  quick  to  pull  out  their  corre- 
spondence file  and  show  us  several  letters 
with  favorable  comments  from  Alinco  users 


whose  equipment  required  factory  service- 
All  the  letters  illustrated  how  surprised  they 
were  to  find  the  equipment  back  within  a 
week  of  being  shipped  out. 

Because  the  Alinco  service  department  re- 
volves solely  around  one  service  engineer, 
"the  buck  stops  here'1  could  very  well  be 
their  motto.  The  same  could  be  said  for  the 
one-day  service,  with  only  one  person  re- 
sponsible  for  sending  the  unit  back  to  the 
customer. 

Alinco  recommends  that  all  units  be 
shipped  directly  to  them  for  repair,  bypassing 
the  dealers,  "Our  valuable  dealer  network  is 
in  place  for  selling  the  fabulous  Alinco  line  of 
single-band  and  dual-band  equipment.  We 
will  lake  care  of  all  necessary  repairs/  Tak- 
ing a  close  look  at  the  surface  mount  technol- 
ogy inside  Alinco  sets,  I  can  see  why  it's  best 
to  let  the  engineering  professional  work  on  it. 
And,  of  course,  Alinco  has  a  plethora  of  the 
latest  test  equipment  at  their  disposal. 

Ready  to  Grow 

While  you  may  call  Alinco  service  a  one- 
man  show,  it  could  very  well  be  the  best  act 
in  town.  Currently  the  #4  player  of  U.S. 
amateur  radio  VHF  and  UHF  equipment  dis- 
tribution, their  volume  is  growing  through 
their  aggressive  advertising  program  and 
popular  acceptance  by  the  hams  owning 
Alinco  equipment,  Chances  are,  more  tech- 
nicians will  join  the  service  crew.  But  for 
now,  Alinco's  service  engineer  stands  alone 
and  ready  for  any  incoming  repair — a  repair 
that  will  receive  his  prompt  and  personal  at- 
tention. 

Next  month  we'll  cover  the  service  depart- 
ments of  two  companies — Land  Air  Commu- 
nications, an  independent  service  agency  in 
New  York,  and  Genera!  Electric— who  may 
be  able  to  fix  ANY  brand  of  amateur  radio 
equipment,  old  or  new. 


You  may  contact  Gordon  West  WB6NOA  at 
2414  College  Dr..  Casta  Mesa  CA  92626. 
FAX  (7/4)  434-0666.  Tel.  (714)  549-5000. 


Alinco  Electronics,  Inc. 

•President:  Shunsaku  Inoue 
•Vice-President:  MarkMorisato 
•Service  Engineer;  Ahmed  A  wad 
*Sales  Manager;  Greg  Pearson  KC6LSY 

Until  September  10,  Afinco's  address  is 
20705  S,  Western  Avenue,  #104T  Torrance 
CA  90501 . 

On  or  around  September  10,  1990.  Alin- 
co will  move  to  a  spacious  new  office  and 
service  facility  at:  436  Amapola  Ave., 
#130,  Torrance  CA  90501, 

The  phone  and  FAX  numbers  will  re- 
main the  same:  Tel.  (213)  618-8616;  FAX 

(213)618-8750. 

If  youVe  sen!  any  equipment  to  Alinco's 
old  address,  don't  panic.  All  incoming  gear 
to  (he  old  address  will  be  automatically 
forwarded  down  the  street  to  their  new  fa- 
cilities, 
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NBO 


'Name  Brands  Only' 

Home  Satellite  Store 


VA  Channel  Master 


10fl.  C/KU 


unlilen 


UST-9000 


Complete  System  -  $988 

only  $25  /mo* 

Including  Receiver,  1 0'  Antenna,  40* 
LNB,  Polarotor.  18*  Ball  Actuator, 
100ft.  Cable  &  Connectors  and  Toll- 
Free  Installation  Help. 

*  100%  financing  available  to  all 
credit  approved  customers.  Call  for 
Immediate  credit  approval  over 
the  phone.  We  make  it  easy! 

NBO  is  your  source  for  all 

the  popular  satellite 

systems  and  components, 

as  well  as  programming. 

Call  For 


CATALOG 

1  -800-346-6466 


vtsa 


^ 


NBO  Distributors,  Inc. 
5631-L  Palmer  Way,  Carlsbad,  CA  92008 
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Number  9  on  your  Feedback  card 


Dummy  Loads  for 

DC  Supplies 


Don 't  risk  your  rig! 

by  David  Vail  VE1GM 


Anyone  who  builds  regulated  power  sup- 
plies for  today's  low  voltage,  high-cur- 
rent equipment  should  consider  having  a  suit- 
able dummy  load  for  thoroughly  testing  the 
power  supply  before  connecting  it  to  an  ex- 
pensive piece  of  equipment.  If  the  voltage 
regulation  should  fail  during  development 
and  testing,  overvoltage  could  damage  your 
new  super-duper  transceiver  or  amplifier. 

When  you're  looking  for  a  suitable  trans- 
former for  your  supply,  you  can  also  use  a 
dummy  load  to  check  the  voltage  sag  on  a 
secondary  winding  at  various  currents. 


2 

50W 

1 

3 

60W 

Figure  I,  Connections  for  one  headlamp  {see 
table). 


Single  Headlamp  Connections 

Terminals  2  &  3 

3  amps 

Terminals  1  &  2 

4  amps 

Terminals  1  &  3 

5  amps 

Terminals  1  &2+3 

9  amps 

Simple  Dummy  Load 

My  junk  box  contained  an  unused  sealed 
beam  automotive  headlamp  marked  "60/ 
50W  12  volts.11  At  13.8  volts,  the  50  watt 
filament  draws  4  amps,  and  the  60  watt  Fila- 
ment draws  5  amps.  Both  filaments  in  series 
draw  3  amps,  and  both  filaments  in  parallel 
draw  9  amps.  Used  as  a  dummy  load*  this 
simple  device  makes  a  dummy  load  capable 
of  drawing  four  different  values  of  current. 
Since  these  lamps  are  designed  for  continu- 
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ous  operation,  they  may  be  safely  used  for 
long  periods  of  testing. 

More  Versatile  Dummy  Load 

Two  of  these  sealed  beam  headlamps  make 
a  dummy  load  capable  of  drawing  1 1  differ- 
ent values  of  current,  namely:  L5,  2, 2.5,  3, 
4,  5,  6,  8, 9,  10  and  18  amps.  You  can  test  just 
about  any  13.8  volt  power  supply  that  you'd 
use  in  a  ham  shack,  at  a  price  that's  hard  to 
beat. 

With  this  dummy  toad,  you  can  experiment 
with  power  supply  design,  construction,  and 
adjustment.  You  can  check  such  things  as  the 
adequacy  of  pass  transistor  heat  sinks,  stabili- 
ty and  reliability  of  voltage  regulators  at  vari- 
ous output  currents,  and  the  trip  points  of 
overvoltage  protection  circuits.  You  can  do 
all  this  without  putting  your  valuable  radio 
equipment  at  risk. 

Checking  Power  Transformers 

Automotive  headlamps  should  safely  with- 


stand 1 6  volts,  For  brief  periods,  you  can  use 
them  at  18  volts  to  check  the  voltage  sag 
across  low  voltage  secondary  windings.  At 
15  volts,  the  load's  current  drawn  will  be 
about  8%  higher  than  at  13.8  volts;  at  18 
volts,  it  will  be  about  30%  higher. 

Connections 

To  minimize  voltage  drop  across  the 
leads,  make  connections  to  and  between 
the  lamps  with  fairly  heavy  wire.  Number 
12  wire  would  be  suitable  for  the  maxi- 
mum load  of  18  amps.  Headlamps  have 
provision  for  using  push-on  connectors, 
which  makes  it  convenient  to  intercom 
nect  the  two  lamps  for  different  load  values. 
The  illustration  shows  how  to  interconnect 
the  lamp  filaments  for  the  various  load 
values. 


David  Vail  VElGMt  SO  Porter  Street, 
Yarmouth,  N.S.  B5A2Y9. 
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Figure  2,  Connections  for  two  headlamps. 
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$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry,. .offer 
ends  January  31 ,  1 991 . 

*  *  *  MOMMY  3 A  VI MQ  COUPON*  *  • 

Gal  soactat  $*wf>g$  on  me  scanners 
if  si  adm  ihis  coupon  This  coupon  must 
be  tnctudad  with  your  prepaid  order 
Credit  cards,  personal  checks  and  Quan- 
tity discounts  &ra  excluded  from  this 
Otter  Otter  valtdonty  on  prepaid  orders 
matte  d  directly  toCommun  tee  tions  Eleo* 
frames  inc^  P.O.  Sox  1045-  Dept  UNM, 
Ann  Arbor.  Michigan  48 106*104  5  USA 
Coupon  expires  January  31,  1991. 
Coupon  may  not  be  used  in  conjunction 
with  any  other  offer  from  CEL  Coupon 
may  be  photocopied  Add  $12  00  tor 
shipping  in  the  continental  U.S.  A 

RELM  RH606B-A £419.05 

RELM  RH256B-A $294. ©5 

Baa  real  80OXLT-A  ......  S  229 .  95 

Baarcat  2QOXLT-A 1229.95 

Baarcat  1 0OXLT- A  ....$179.95 

Baarcat  70XLT-A $1  3995 

Baarcat  55XLT-A $99.95 

Baarcat  210  XLT- A $184.95 

Untdan  CARD-A1 1144.95 

Unidan  R03XL-A1   1144.95 

Uniden  RD9XL-A $119.95 

•  •  •  *  VA  L  UABLE  COUPON  *  *  *  • 

Bearcat?  760XLT-A 

List  price  S499.95/CE  prtee  f  254.95/SPECIAL 
Im^Band,  1QO  Channel  a  Crymtallaee  •  AC/OC 
Frequency  range  29-54.1 1 8*  1 74  ,  406-512, 806-958  MHz, 
Excludes  823  98  75  849  0 1 25  and  868  98 75-894  0  t  25  MHz. 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  Including  the  800  MHz. 
band.  The  Bearcat  7  60  XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  clock  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/16   WxlV  Hx7%D  Model  BC590XLT-A1  is 
a  similar  version  without  the  800  MHz   band  for 
a  new  low  price  of  only  $  194.95  Order  today. 

HEW!  Uniden®  Telephones 

S69.95 
$43,95 
.  $49.95 
$49  95 
16995 
S34.95 
$4995 
S49  95 
S5995 
$7495 
Si  09  95 
1109  95 
$17.95 
$29,96 
$39.95 


AIM  70  D- A  Umden  answering  machine . . 

AM4&4-A  Uniden  answering  machine 

A W408V  A  Untden  answering  machine ..... 

AM460-A  Uniden  answering  machine 

AM480-A  Untden  answering  machine 

FP300*A  Untden  feature  phone 
FP302-A  unf0*n  Feature  phona 
FP33QS-A  Untden  feature  speaks  rpnonc 
FP322S-A  untd+n  feature  speeherphone. . 
XE570-A  Untden  cordless  phone 
XE4  22S-A  Unpen  cordless  Speakerpticne 

XE77  7S-A  untden  cordless  speatarphone.. . 

BT10O-A  Untden  Trim  style  phone 

KT2S0-A  Umden  Family  phone  #lin  91 1  feature 

FF1  50- A  Umden  Executive  phone 

RELM®  RH256B-A 

List  price  $5B7  50/CE  prlca  $299.95/SPECIAL 
f  0  Channel  •  25  Waff  7>*vt*e#fv»r  •  Priority 
Th*  RELM  RH256B  is  a  sixteen- channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  (one  and  scanning 
capabilities^  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radio  forany  police 
or  fire  department  volunteer  because  of  Its  low  cost 
and  high  performance.  A  60  Waff  VHF  150-162 
MHz,  version  called  the  RH6O6B-A  is  available 
for  $429.95.  AUHFISwatl.  16  channel  version  of 
this  radio  catted  the  RU158BA  is  also  available 
and  covers  45 (MS 2  MHz.  but  the  cost  is  $454.95. 


•  •  •  Uniden  CB  Radios    •  •  • 

The  Untden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  So  reliable  that  they  have  a  two 
year  limited  warranty  From  !ha  feature  packed  PRO 
8 1 0  E  to  ttie  3 1 0  E  handheld,  there  is  no  better  Cit iz ens 
Band  radio  on  the  market  today 

PR031  OE-A  Umden  40  Ch   Portable/ Mobile  CB  SB3.95 

PRO3S0E-A  Uniden  40  Ch.  Remote  mount  CB  .  $104.95 

ER1  OO-A  Umden  Emergency  CB  Mobile  ...  .  S4  9  95 

GRANT- A  Uniden  40  channel  SSBCB  mobile  $166  95 

PC1  22A  Umden  40  channel  SSB  CB  mobile.  Si  1  9  95 

PROSl  OXL-A  Uniden  40  channel  CB  Mobile-  S3S  95 

PROSi  0AXL*A  Umden  CB  Mobile  witn  antenna  $49  95 

PROS 20 XL- A  Umden  40  channel  CB  Mobile  $56  95 

PR0040E-  A  Untden  40  channel  S5B  CB  Mobile  $137  95 

PR081  OE-A  Umdmn  40  channel  SSB  CB  Base  $174  95 

*•*  Uniden  Radar  Detectors*  #  * 

Buy  the  finest  Untden  radar  detectors  from  GEI  today, 

RD3XL  A  Untden  3  band  radar  detector $159  95 

RD6-A  Untden  visor  mount  radar  detector  $39,95 

R09GTL-A1  Uniden  "Pa^pofT  site  radar  detector      $99  95 
RDQXL-At  Umden  "micro"  size  radar  detector  , . ,  $1 24  95 

RD2T-A  Umden  visor  mount  radar  detector ,  $54,95 

RDesGT-A  Unrden  remote  mount  radar  detect  or,     $11  9  95 
CARD-A1  Uniden  credit  card  size  radar  detector      $159  95 

Bearcat*  200 XLT* A 

List  price  $509  95.  CE  price  S239.95/SPECIAL 
12- tend,  200  Channel  •  BOO  MHz,  Handheld 
Search  •  Limit  •  Hold  *  Priority  •  lockout 
Frequency  range  29  54.  f  18-17*.  406-512.  808-956  MHz, 
EMciudms  B23  9B75  849  01 25  and  868  9875-894  Q12&  MHz, 

The  Bearcat  200  XLT  sets  a  new  standard  tor  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  1 Z  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels-  order  the 
©C  lOOXLT'A  for  only  $1891*5   Indudes  antenna 
carrying  case  with  belt  loop,  ni-cad  battery  pack 
AC  adapter  and  earphone.  Order  your  scanner  now, 

Bearcat*  800XLT*A 

List  price S549.95/CE  price S239,95/SPECl  AL 

12- Band,  40  Chmnnml  •   No- cry* tat  ac anna r 

Priority  control  •  Maarch/Scan  a  AC/ DC 

Bands  29-54,  1  18-174,  406-512,  806-912  MHz 
Now. ..nothing  mxcludmd  fn  the  606-913  if  If  a.  bend. 

The  Uniden  B00XLT  receives  40 channels  in  two  banks. 

Scans  1  5  channels  per  second.  Siie9V*M  x4Vr'  x  12%*' 

With  nothing  excluded  in  the  806-91 2  MHz,  band,  this 

scanner  is  an  excel  lent  choice  for  law  enforcement 

agencies,  lr  you  do  not  need  the  800  MHz.  band  a  similar 

model  called  the  BC  21 OKLT-  A  i  s  a va.iable  for  S 1 76. 95. 

NEW!  Bearcat1  147XL-A 

List  price $ie9.95/CE  price S94.95/SPECIAL 
iO- Band t  10  Chmnnml  •  Ho- cry  at  a  I  acannar 
Priority  control  a  Weather  mmmroh  •  AC/DC 

Bands:  29-54,  136-174,  406*512  MHz 
The  Seercaf  147XL  is  a  16  channel  programmable 
scanner  covering  ten  frequency  bands.  The  unit  leatures 
a  built-in  delay  function  thai  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  cabled  the  BC5&QXLT-A  featuring  pri- 
ority, weather  search,  channel;  lockout  and  more  is 
available  for  S94  95  CEI's  package  prica  includes 
mobile  mounting  bracket  and  mobile  power  cord 

NEW!  Ranger®  RCI2950  A 

List  price  $549  9S/CE  price  S249,95/SPECIAL 
10  mater  Mobile  Trensceiver  a  Digital  WO 
Full  Band  Coverage  a  A I /-Mode  Operation 
Back  111  liquid  orymtml  dlmplmy  m  Auto  Squelch 
flit  a   10  Programmable  Memory  PomltlOnm 
Frequency  Coverage:  28.0000  MHz  fo  29.6999  MHi. 
The  Hanger  RC12950  Mobile  10  Meter  Transceiver 
by  Ranger,  has  everything  you  need  for  amateur 
radio  communications.  The  RF  Power  controf  fea- 
ture in  the  RCI2950  allows  you  to  adjust  the  RF 
output  power  continuously  from  1  watt  through  a 
full  25  watts  output  on  USB,  LSB  and  CW  modes. 
The  RCI2950  aJso  features  a  noise  blanker,  roger 
beep.  PA  mode  and  more.  The  Mic  Gain  Control 
adjusts  the  gain  in  transmit  and  PA  modes  to 
maximize  talk  power.  Digital  VFO  Built-in  S/RF. 
MOD/SWR  meter  Frequency  selections  may  be 
made  from  a  switch  on  the  microphone  or  the  front 
panel  There  is  even  a  repeater  split  switch  for 
repeater  offsets.  The  RCI2950  lets  you  operate 
AM,  FM,  USB,  LSB  or  CW  tor  full  mode  operation. 
The  digitally  synthesized  frequency  control  gives 
you  maximum  stability.  There's  also  RIT|Receiver 
Incremental  Tuning^  to  give  you  perfectly  tuned 
signals.  With  memory  channel  scanning,  you  can 
scan  ten  preset  frequencies  to  keep  track  ol  all  the 
ad  ion.  An  optional  CTCSS  tone  board  is  available 
(order  a  RTONEt  for  $59.95.  For  technical  Ques- 
tions, call  Ranger  at  714-858*4419.  Order  your 
Ranger  RCI29S0  from  GEI  today. 


BC760XLT 

8OO  MHz. 
mobile  scanner 

SPECIAL! 


CIRCLE  121  ON  READER  SERVICE  CARP 


#••  Extended  Barylca  Contract    it  it  it 

rt  you  purchase  a  scanner,  CS  radar  detector  or  cordless 
phone  from  any  slore  in  the  US-  or  Canada  within  the  kail  30 
days,  you  can  yet  up  10  tour  years  or  extended  service 
contract  from  Warrantee*  Thts  service  ey tension  plan  begins 
after  the  manufacturer's  warranty  expires.  Warrantee*  win 
perform  all  necessary  labor  and  wtii  not  charge  for  return 
snipping  Extended  service  contracts  are  not  refundable  and 
apply  only  10  the  original  purchaser  Warrantees  does  nor 
have  an  extended  warranty  plan  tor  handheld  scanners  For 
mobile  or  base  scanners.  CB  radios  or  radar  detectors  a  1 
year  extended  warranty  ib  Si S.&9,  two  years  15  $39  99  and 
four  years  «s  $59  99  Order  your  sen/ice  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

BC55XLT-A  e^sfcai  10  channel  seen  net  Si  i*  95 

AOi  0O-A  Plug  m  wall  charger  for  BC5S XLT  $14  95 

P9001  A  Cigarette  lighter  cable  tot  6C55XLT  IUM 

VCO01  A  Carrying  case  for  BC5S XLT  $14.95 

BC70KLT- A  Bearcet  20  channel  scanner $159  95 

BCl  72 XL- A  Bearcat  <?0  Channel  scanner  $134  95 

BC1-A1  Bearcat  information  scanner  with  CB  $119  95 
BC310A-A  Searcer  information  Radio  . .     $79  95 

BC330A-A  Bearcsf  Information  Radio   $1  04  95 

UC\ 02- A  Regency  VHF  2  Ch.  1  Watt  transceiver  $H4  95 
UC202-A  Regency  VHF  2  ch.  2  Watt  transceiver  . .  $149.95 

VM200XL  A  Untden  Video  monitoring  system $1  79  95 

8P30&-A  NrCad  ben  each  for  BC200/8C100XLT  $39  95 
FBE-A  frequency  Difectory  tor  Eastern  US  A  $14  96 

FBW-A  Frequency  Directory  lor  Western  USA  $14  95 
RFOt  -  A  Ml.  I L  IM  KY.  OK  WJ  Frequency  Directory  $  1 4  95 
RFOa-A  CT.  ME  MA  NH.  fil,  VT  Directory  $14  95 

FtF03A  0E.  0CP  MO.  NJ,  HV.  PA  VA  WV  Oir.. .  .  *t4  95 
RFSMAALAR,  FL.GA  LAMS,  NC.  PR  SC.TN,  VI  $14  &5 
RFD6-AAICIDJAMN,MT  NE-MD.OR.SD  WAWY  $14  95 
RFM^A  CA  NV,  UT.  AZ.  HI.  GU  Freq  Directory  $  14  95 
RF07-ACO.  KS,  MO,  NM>  OK,  TXFreq  Directory  $14  95 
SMH<A  Scanner  Modification  Handbook        ...     $14.95 

A  SO- A  Airplane  Scanner  Directory  .  $14,95 

SRF*A  Survival  Radio  Frequency  Direclory  $14  95 

TSO-A  Top  Secret"  Regiairyot  US  Govt  Freq.  $14  95 
TTC-A  Tune  in  on  telephone  calls  $14  95 

CBH-A  8*g  CB  Handbook/ AM/FM/Freeband  $14  95 

TIC- A  Techniques ^orlnTerceotirigCornmurwcalions  $14  95 
RRF A  Railroad  frequency  direcipry  $14  95 

EEC- A  Embassy  4  Espionage  Communications  $14  95 
ClE*A  Covert  intelligence,  Elect  Eavesdropping  $14  95 
MFF-A  Midwest  Federal  Frequency  directory...  $1495 
AftO-A  Magnet  mount  mobile  scanner  antenna  $34  95 
A70-A  Base  station  scanner  antenna  $34  95 

U5AMM-A  Mag  mount  VHF  ant  *V  12   cable  $39  95 

USAKA  to  hole  mouni  VHF  ant.  w/  1 7  cable $34.95 

Add  $4  00  shipping  lor  all  accessories  ordered  ai  the  same  time- 
Add  $1  2.00  shipping  per  radio  and  $4  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  get  the  tamtmmt  dmitwry  from  CMi  of  any  scanner,  tend 
or  phone  your  order  directly  to  our  Scanner  Distribution 
Center'  Michigan  residents  please  add  4^,  sales  tax  or 
supply  your  tax.  1  D  number  Written  purchase  orders  are 
accepted  from  approved  government  agencies  and  moat 
well  rated  firms  at  a  lO^bturcfiarge  lor  nel  10  billing  A] I  sales 
are  subject  to  availability,  acceptance  and  verification  On 
an  credit  card  orders,  the  ship  to  address  must  enact ty  match 
the  credit  card  billing  address.  If  the  billing  address  is  a  P  O 
Box  or  a  PO  Bo«  Zip*  Code.  UPS  can  not  deliver  lo  (hat 
address,  When  this  occurs,  the  order  must  be  shipped  by 
mall  ai  a  higher  cosi  to  you.  To  avoid  Ihis  extra  charge,  you 
may  mail  us  a  check  with  your  order  Price*,  terms  and 
specifications  ere  subject  lo  change  without  notice  All 
prices  are  in  US  dollars  Out  ol  stock  items  wilt  be  placed  on 
beckorder  automatically  or  equivaleni  product  subatituied 
unieat  CEI  is  instructed  differently  A  $5  00  additional  hand- 
ling fee  will  be  charged  for  all  orders  with  a  merchandise 
total  under  $50  OO  Shipments  are  FO  B  CE1  warehouse  m 
Ann  Arbor  Michigan  No  COD'S  Most  items  listed  have  a 
manufacturer's  warranty  Free  copies  ai  war  rani  res  on  rnese 
pr  ochicta  are  available  by  writing ito  CE I  Non-cert  if  ied  checks 
require  clearance  Not  responsible  for  typographical  errors 
Mall  orders  to:  Communications  Electronics," 
Box  1045,  Ann  Arbor,  Michigan  48106  U.S.A.  Add 
$1 2,00  per  scanner  for  UPS,  ground  shipping  and 
handling  in  the  continental  U.S.A.  For  Canada. 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  continental  US. 
rates  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  for  biding  lo  Amencan  Express 
Order  toll-free  in  the  U.S.  Dial  8O0-USA-SCAN. 
In  Canada,  dial  800-221-3475.  FAX  anytime,  diaf 
313*971-6000.  If  you  are  outside  the  US.  or  in 
Michigan  dial  31 3-973-8388.  Order  from  CEt today. 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks of  Commti  meat  ions  Electronics  Inc. 
Sale  dates  7/1 5/90  -  i  /3 1  /9 1  AD  *07 1  &90-A 

Copyright©  1 990  Com  munlcel  ions  Electronic  sine 

For  credit  card  orders  call 

1-800-  USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

PO  Bo*  1045  C  Ann  Arbor,  M.cf>igan48106-1045U  S  A 
For  Ordtrs  call  313-9738688  or  FAX  313-971  -8000 


Number  10  on  your  Feedback  card 


Mobile  Power  Source 

Organizer 

Easy  12  volt  hookups  for  your  mobile  gear. 


by  David  K.  Pelaez  AH2AR/8 


When  operating  a  mobile  or  portable 
station  from  my  car  I  always  wind  up 
asking  myself  the  same  question;  *  'Where  am 
I  going  to  get  additional  12  voll  lines  for  the 
transceiver  and  the  amplifier'?'  Aside  from 
the  obvious  safely  considerations,  this  is  one 
of  the  universal  problems  with  running  an 
amateur  TV  transceiver  as  a  temporary 
portable  mobile  station.  You  may  also  need  to 
run  other  ham  radio  gear  in  your  vehicle  on  a 
temporary  basis*  For  example,  the  addition 
of  a  provisional  packet  station  may  need  dif- 
ferent power  connection  schemes  than  what 
is  already  available.  Using  various  patch 
cords  to  connect  up  through  a  cigarette  lighter 
jack  or  to  the  fuse  block  under  the  dash  can  be 
adequate,  but  the  final  outcome  in  interfacing 
more  than  one  "temporary4  1 2  volt  connec- 
tion to  several  pieces  of  gear  starts  to  take  on 
the  appearance  of  an  artfully  -prepared  multi- 
colored bowl  of  spaghetti. 

To  help  tame  the  tangled  disorder  of  a  tem- 
porary transceiver  and  amplifier  setup  within 
the  family  wagon,  look  no  further  than  the 
junk  box  or  the  local  Radio  Shack  store.  It  is 
possible  to  run  a  12  volt  lead  directly  from  the 
automobile  battery  and  terminate  this  run  to 
an  enclosure  that  organizes  the  various  12 
volt  connection  schemes.  This  will  give  you  a 
means  to  readily  obtain  power  to  supply  12 
volt  DC  to  different  types  of  ham  gear. 

The  Saving  Circuit 

You  can  custom  design  the  features  in  this 
mobile  power  source  organizer  to  suit  your 
own  needs.  In  the  design  described  in  this 
article  I  used  features  that  I  found  indispens- 
able for  my  particular  applications,  includ- 
ing: 

1 ,  Capability  to  run  up  to  20  amps. 

2,  A  means  of  filtering  the  DC  prior  to  the 
power  entering  the  equipment- 
s' A  main  power  switch  and  a  power  indica- 
tor light. 

4.  Several  connection  schemes  that  include 
terminal  posts  and  an  RCA  type  chassis- 
mounted  phono  jack  to  supply  power  to  the 
temporary  gear, 

Any  type  of  metal  chassis  will  make  a  suit- 
able enclosure,  I  used  an  aluminum  box  that  I 
picked  up  at  a  hamfest.  Be  sure  to  use  heavy 
gauge  insulated  wire  (I  used  12  gauge  multi- 


strand)  in  all  of  the  point-to-point  connec- 
tions. This  insures  that  your  organizer  can 
handle  the  designed  20  amp  load.  The  run  of 
cabling  from  the  12  volt  battery  to  the  enclo- 
sure should  also  be  12  gauge,  I  opted  to  run 
this  line  directly  to  the  battery  so  the  addition- 
al load  would  not  overload  the  automobile 
circuits. 

Several  types  of  noise  filters  are  suitable 
for  this  project.  I  used  a  Radio  Shack  design. 
The  heavy-duty  noise  filter  from  Radio  Shack 
helps  lessen  the  chance  of  ignition  noise  get- 
ting into  the  ham  gear  hooked  up  to  the  orga- 
nizer. This  filter  will  also  alleviate  alternator 
whine  while  transmitting,  it  has  two  mount- 
ing lugs  to  attach  it  to  the  bottom  of  the 
chassis,  making  it  easy  to  place  inside  the 
enclosure.  The  filter  is  embedded  in  epoxy 
and  uses  some  heavy-duty  chokes  and  a  ca- 
pacitor. It  becomes  a  "passive*  pan  of  the 
circuit,  placed  in  series  with  the  4- 12  voll  line 
after  the  line  passes  through  the  fuse  and  the 
switch  on  the  organizer.  The  black  wire  com- 
ing out  of  the  filter  is  then  connected  to  one  of 
the  mounting  lugs  attached  to  the  enclosure 
chassis  ground. 

Depending  on  the  type  of  terminal  posts 
thai  vou  use,  make  certain  that  the  +  12  volt 
post  doesn't  come  in 
contact  with  the  automo- 
bile chassis  as  you  move 
the  organizer  inside  of 
the  automobile.  Most  of 
the  terminal  posts  that 
are  currently  available 
are  properly  insulated 
(the  ones  from  Radio 
Shack  are)  so  this  situa- 
tion may  not  be  a  prob- 
lem for  you. 


The  World  War  D  era  posts  that  came  out 
of  my  junk  box  were  not  designed  this  way  so 
I  have  resorted  to  putting  a  plastic  cap  on  the 
positive  terminal  when  my  organizer  is  not 
being  used.  1  don't  recommend  putting  more 
than  a  5  amp  load  on  the  phono  type  jack,  but 
I  have  found  that  these  jacks  make  very  con- 
venient lown:urrent  power  supply  jacks* 

The  Results 

It  took  about  two  hours  to  build  the  orga- 
nizer. The  hardest  part  of  the  project  was 
determining  where  to  pass  the  12  volt  cable 
through  the  fire  wall  of  the  automobile. 

After  feeding  the  cabling  through  and  plac- 
ing the  organizer  in  the  auto,  it  was  time  to 
give  the  organizer  the  acid  test.  The  follow* 
tng  day  I  took  the  car  up  to  Bellefoniaine, 
Ohio,  (highest  elevation  in  Ohio)  and  worked 
ATV  DX  from  the  parking  area  at  High 
Point,  As  a  side  note,  when  not  hooked  up 
and  in  use,  the  mysterious-looking  box  in  the 
auto  can  be  used  to  dissuade  back  seat  drivers 
from  attempting  to  verbally  take  over  the 
steering  wheel,  Right  below  the  power-on 
toggle  switch  and  the  indicator  light  you 
could  place  red  DATAK  lettering  stating: 
"EJECTION  SEAT  ARMED/ 


Parts  List 

RS# 

SCost 

SPST  switch  (25  amp) 

275-708 

1.99 

Fuse  holder 

270-739 

.99 

Fuse  (25  amp) 

Bus  type 

.99 

Terminal  posts 

274-662 

1.59 

Heavy-duty  noise  filter 

270-055 

17,95 

LED  12  volt  chassis  mount 

276-011 

1,99 

Chassis 

1 2  gauge  insulated  wire 

Phono  jack  (RCA  type) 

274-346 

4for$1.99 

25  AMP 

SWITCH 


ITO  Al/TO  BATTFR>} 


12V   LED  WITH 
BUILT-IN  RESiSTQfl 


I 


^ 


25  AMP 

— *\-» — 


i 


RAqtO  SHACK 
NtNSE  FILTER 


H2V 

TEflMrNiL 


TERMINAL 


-ALL  GROUNDS  TO  CHASStS- 


NED 

•  IKE 


SLLl£ 
WIRE 

B^ACK  WIRE 


«CA  JACK 


1 


Figure  I.  Circuit  layout. 


24    73  Amateur  Radio  *  September,  1990 


z/ 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs,  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


^-.^.'" 


May  We  Help  You  With  the  Beat  in  Commercial  and  Ami* 
leur  Radios?  Lew  W2BIE.  Toni,  Kitty  WA2BAP,  and 
Jan  KB2RV 


See  you  September  16th 
LIMARC.  Greenvale  MY 


See  you  September  23rd 
H  OS  ARC   Flushing  NY 


ONV  Safety 
beits-in  stock 


O 
ICOM 

IOR71A.  751  A.  781.  229H,  R-7000. 
IC-765,  275A/H,  3220A,  475A/H,  735 p 
IC-901,  IC-229H,  IC725.  IC-24O0A/250OA 


KENWOOD 


ANTENNAS 

A-S.AES.  C  usher  all.  H^-Gain 
Hutflcr  KLM  M£TZ  Mosle, 
UrthSfl  MODUBLOK  TONW 
nummuUMi  Opul 


TS44QS/AT,  R-5000,  TS-940  S/AT, 
TM  231A/431A,  TM-2570A/50A, 
TR-751A,  Kenwood  Service  Repair, 
TM-731A.  TS-711/811A.  TH205AT, 
TH225A.  TM-631A,  TM-331A.  TS140S, 
TSGSOS,  R2-1,  TS-709A,  TS950SD, 
TH-75A.  TH26/46AT.  TM-94IA 


FT-767GX.  FT-757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FT-1000D, 
FT-4700RH,  FT212/712RH,  FT-470 

YAESU  ICOM 

FT-23R  JC2/3MSAT 

FT411-B1 1-911  IC02AT/32AT 

FTC-1903/1123  tC2/4GAT/24AT 

FTH-200&700B  IC  AP0VU16 


AMPLIFIERS 
STOCKED: 

RF  Concepts 

Mirage 
TE  Systems 


MARFNE  RADIOS 

ICOM  M5,  M56.  M7G0TY,  M800 

AVIATION  P0HTA8LEIC0M  A»20 

KING  KX-99 


L'mtl-riihkf  II  fn 

ICOM- U16,  HIS,  V10O.U4O0 
MAXON,  MOTOROLA, 

UMDEN.  REGENCY,  KING. 
MARINE  COM  MS.  USfi,  11700 
AVIATION  COM  A20  H  T     TAD 


Simplex  Autopalch  SDl-50  Will  Raich 
FM  Transceiver  To  Your  Telephone.  Greal  For 
Telephone  Calls  From  Mobile  To  Base  Simple 
To  Use  SOi-50 


Panasonic 


." 


Buftrig  ANT.  Producti      IC-32AT 
NELTECH  DVK*10O  DigitU  Voice  Key* 
auK£  77, 83,  AS ,  87  Multimeters 


ic-Hi6/yie 


MOTOROLA  flADWS 
COtfHEflOAL  RAttOS 


irtr:t  Y 


Connect  Systems  (CSI) 

PFUVA  TE  PA  TCH  Vr  Duplex  8200, 

CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Kr'owatt  Tuner 


TH-75A 


Wanteds  HF  Radio  Technician 


A  UNCO 

DJ-500T,DM10T 
DH-570T.  DJ  160T 


VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  &  5r8XHTGa»n     computer  interfaces 

Antennas  IN  STOCK 


FREQUENCY 
COUNTERS 
IMHt t^Gftt 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED 

WRITE  FOfl 


G&G  ELECTRONICS  ARTI, 
Air  Disk,  SWL  Morse  Coach 


Stocked:  MFJ-1270B. 

MFJ*1274,  MFJ-1224,  AEA 

PK-88,  MFJ-1278T,  PK-232  MBXM0T0R0LA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kantrontcs 

KAM.KPCIL 

KPC IV,  Daia  Engine. 

DVBZ2 


Covfrrcraft/CotiKseRi  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Scldenng 

Station 

48  Watts 

$79 


METRON 

KWHF  Mobil* 

Amplifier 

Stocked 


Afi  900  Hand  HM  Scanner  100 
ch  Covers  27-54 r  108-174, 
406-512.  800-950  MHz 


AUTHORIZED 


Alpha  Delta 
Products 

Stocked 


AEA  Isopoles 
(144.  220.  440 
MHz),  Isoloop. 


EIMAC 

3-500Z  ' 

572B,  6JS6C 

12BY7A  & 
6146B 

BIRD 
Wattmeters  & 

Elements 
In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  modal  1300  H/A,  <M300MHz 

221QH,  0-2200  MHz 

Long- range  Wireless 
Telephone  tot  e  *  port  in  stocH 


BENCHER  PADDLES 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 

Belcten  Wire  &  Catile,  fnfl  Wire 
OPTO  KEYERS  STOCKED 


JRC 

NRD-525, 
JST135 


Radios  for  Business, 
Gov't,  2- way.  etc. 
Stocked  &  serviced. 

call  for  great  prices! 


HEIL 

EQUIPMENT 
IN  STOCK 


Mctiiij  Meniofs— 
Amateur  Radio  Course 


Hy -Gam  Towers 
will  be  shipped 
direct  to  you 
FREE  of 
shipping  cost 


New  TEN-TEC 
Corsair  II,  PARAGON. 
OMNIV 


HX  Towers.  Antennas, 
Mobile  Radio  mounts 
stocked  Call     _ 


AMERJTRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  MAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S«  Habla  Espanol " 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday -Fnday  9  A  M  to  6  30  PM.       Thursday  to  0  P  M 
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COMMERCIAL  RAOIOS 
STOCKED:  ICOM,  Motoro- 
la, MAXON,  Standard. 
Vaesu  We  serve  mumci- 
palities,  bus  messes.  Civil 
Defense  etc.  Portables. 
mobiles,  bases  re- 
peaters.., 


We  Stock:  AEA,  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Specialists. 
Astatic,  Astron,  B&K,  B&W,  Bencher,  Bird,  Butternut,  CDE.  CES,  Cushcraft. 
Daiwat  Eimac.  Henry,  HeiL  Hustler,  Hy*Gain4  lcomt  KLM,  Kantronics.  Larsen, 
MFJt  J.W.  Miller,  Mirage.  Nye.  Palomar,  RF  Products.  Saalon,  Shure, 
Tempo,  Ten-Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers+  Repeaters,  Scan- 
ners, Radio  Publications,  Uniden.  Kenwood.  Maxon,  RFC. 
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NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
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End-Fed  Copper  Dipole 

Why  buy  when  you  can  build? 


by  Mike  Gray  N8KDD 


I  needed  a  good  2  meter  antenna  which 
would  be  suitable  for  both  stationary 
mourning  and  remote-site  use.  I  could  have 
purchased  an  antenna  which  would  meet  the 
requirements,  but  that  wouldn't  satisfy  the 
burning  desire  to  build  something,  and  I  can 
build  eight  antennas  for  the  price  of  one  com- 
mercial vertical. 

This  project  is  easily  constructed  from 
pans  found  in  any  plumbing  supply  store.  It 
can  be  tuned  to  any  frequency,  but  the  overall 
distance  from  the  lower  coupler  to  the  top  of 
the  upper  element  should  be  less  than  40 
inches.  Wind  may  cause  problems  with  a 
longer  antenna. 

See  the  "Components  List'  for  this  pro* 
jecL  Most  of  us  have  some  scrap  plumbing  in 
the  garage.  The  pieces  are  too  short  to  use  but 
too  good  to  throw  away.  Drag  it  out— you 
saved  it  for  a  project  just  like  this!  You  will 
also  need  a  propane  torch,  a  tube  cutter,  and  a 
bottle  of  PVC  pipe  cement. 

Tubes 

Start  by  cutting  two  copper  tubes  to  the 
proper  length  for  the  frequency  at  which  you 
intend  to  operate.  Make  them  a  little  longer  if 
you  like,  and  shorten  them  during  the  tuning 
phase, 

W-wave  element  (inches)  =  2808/frequency(MHz) 

File  the  inevitable  burrs  from  both  ends  of 
each  tube  and  polish  them  bright  with  sandpa- 
per While  you  have  the  sandpaper  in  hand, 
polish  the  inside  of  one  end  of  each  tube  to 
prepare  it  for  solder. 

Heating  the  outside  of  the  copper  tube  with 
a  torch,  tin  the  inside  of  one  end  of  each 
copper  tube  with  rosin-core  solder.  Cut  the 
PVC  pipe  to  length.  Make  it  a  minimum  12 
inches,  but  not  longer  than  30  inches.  If  the 
PVC  pipe  is  much  longer  the  force  imparted 
to  the  lower  coupler  during  a  wind  storm  may 
be  more  than  the  coupler  can  take. 

Cement  a  coupler  to  one  end  of  the  PVC 
tube,  and  slide  one  of  the  copper  tubes  into 
the  coupler.  Don't  cement  the  copper  tube  to 
the  coupler  yet. 

Cable 

Feed  the  coaxial  cable  through  the  PVC 
pipe,  and  through  the  copper  pipe.  The  cable 
should  come  through  the  tinned  end  of  the 
copper  pipe. 

Strip  %  -inch  of  jacket  from  the  cable,  Sep- 
arate the  braid  from  the  center  dielectric,  then 
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twist  it  together  to  form  a  conductor  equal  in 
length  to  the  center  conductor.  Tin  the  center 
conductor  and  the  twisted  braid  no  more  than 
U-inch  from  the  end,  (The  braid  needs  to 
remain  flexible  for  this  to  work). 

Bend  the  braid  into  a '  T '  shape  and  solder 
it  to  the  inside  of  the  tinned  end  of  the  copper 
tube-  Heat  the  outside  of  the  tube— don't  burn 

the  cable. 

Once  the  braid  is 
soldered  to  the  lower 
tube,  pull  the  coax 
through  the  tube  as  far 
as  the  braid  will  allow 
it  to  go.  Slide  a  cou- 
pler over  the  coax  and 
onto  the  copper  tube. 
Solder  the  center  con- 
ductor to  the  inside  of 
the  upper  tube  In  the 
same  way  that  you  sol- 
dered the  braid  to  the 
lower  tube. 

Slide  the  upper  ele- 
ment into  the  coupler 
;jnd  *eat  it  gently.  If  it 
won't  slide  all  the  way 
in,  polish  the  copper 
tube  with  sandpaper, 

Measure  the  resis- 
tance between  the  up- 
per and  lower  ele- 
ments. If  the  meter 
indicates  that  the  ele- 
ments are  connected 
electrically,  pull  the 
assembly  apart  and 
track  down  the  short. 
Do  not  attempt  to  tunc 
the  antenna  unless  the 
meter  indicates  in- 
finite resistance  be- 
tween the  copper  ele- 
ments. 


Tuning 

You  originally  cut 
the  copper  to  approxi- 
mate lengths.  Now 
you  need  to  cut  them 
to  resonate  at  the  fre- 
quency you  intend  to 
use  most  often. 

Clamp  the   PVC 

Photo  A,  Vie  complet- 
ed antenna. 


tube  to  a  suitable  support,  keeping  the  copper 
as  far  as  possible  from  any  objects  which 
might  reflect.  Measure  the  SWR  above  and 
below  the  target  frequency. 

Using  a  tube  cutter,  remove  about  '4 -inch 
from  the  top  element,  then  check  the  SWR, 
More  copper  will  probably  have  to  be  re- 
moved. If  so,  it  should  be  removed  from  the 
lower  element  this  time. 

Gently  pull  the  lower  tube  from  the  coupler 
and  cut  the  same  amount  from  the  lower  tube 
that  you  removed  from  the  upper  tube.  If 
there  is  a  connector  on  the  feed  line,  the  waste 
copper  ring  will  not  slide  off,  so  cut  the  ring 
of  copper  with  a  pair  of  diagonal  cutters. 
Reassemble  the  antenna  and  check  the  SWR, 


COPfCR  CAP 


UPPER  ELEHEHT  ICOPPCftJ 


CABLE  CENTER  CONDUCTOR  IS 
SOLDERED  TO  INSIDE  OF  UPPER 
ELEMENT 


CABLE  BR  AID  15  TWISTED  AND 
SOLDERED  TO  IftSIDC  OP  LOWER 
EIEH£MT 


Figure  L  The  end-fed  dipole \ 


UQttt*  COPPER  ELEM£«T 


COUPLER 


PVC  MAST 


«t4 


i  f~*\      ■  ft 


MOUNTING   SCREWS 


/A 

■       4 


CLAMPING 
SCftfWS 


Figure  2;  Detail  of  the  damp 

Repeat  this  process  as  many  times  as  neces- 
sary to  obtain  the  lowest  SWR.  If  you  are 
working  inside  a  building  you  may  not  get 
lower  than  1 .5: 1  until  the  antenna  is  mounted 
outside. 

It  you  cut  too  much  copper  from  the  anten- 
na (this  almost  always  happens)  install  the 
copper  pipe  cap  on  the  upper  element.  The 


cap  will  fit  tightly,  and  can  he  adjusted  verti- 
cally for  the  lowest  SWR. 

Pretty  Work 

Once  the  antenna  is  working  properly,  sol- 
der the  copper  cap  to  the  upper  clement.  Pull 
the  copper  tubes  apart  and  apply  a  liberal 
amount  of  cement  to  the  couplers.  Reassem- 
ble the  components,  making  sure  the  tubes 
are  seated  just  as  they  were  during  tuning. 

Place  the  assembly  on  a  flat  surface  and  roll 
it  to  reveal  any  misalignment.  If  it  isn't 
straight,  bend  it  gently  until  it  rolls  smoothly, 
then  allow  the  cement  to  dry  for  at  least  four 
hours.  Fill  the  bottom  tube  with  caulk  or 
simitar  material  to  relieve  strain  on  the  coax 
and  keep  the  spiders  out  of  your  new  project. 
When  the  cement  has  dried,  install  a  BNC  or 
PL259  connector  on  the  coax  (if  it  has  not 
already  been  done).  Sand  the  antenna  lightly 
and  paint  it  with  enamel.  Paint  is  necessary 
because  the  copper  will  corrode  in  time  with- 
out protection. 

Mounting 

You  probably  won't  be  able  to  convince  the 
spouse  to  hold  your  new  antenna  at  arms 
length  while  you  engage  in  u  long  conversa- 
tion, so  you  will  need  to  mount  it  somehow, 
The  PVC  pipe  can  be  clamped  to  an  upright 
member  of  nearly  any  material  without  af- 
fecting the  performance,  but  keep  metal  ob- 
jects at  least  eight  inches  from  the  elements. 

I  built  a  clamp  for  my  antenna  from  a  piece 


of  scrap  two-by-four.  The  clamp  is  screwed 
to  a  fascia  board  on  the  backside  of  the  house. 
To  make  this  clamp,  cut  a  piece  of  two-by- 
four  about  five  inches  long  (length  isn't  criti- 
cal). Bore  a  %*inch  diameter  hole  through  the 
middle  with  a  paddle  bit.  Cut  the  board 
through  the  center  line  of  the  %-inch  hole. 
Drill  and  countersink  two  screw  holes  in  each 
piece  of  wood  to  fit  your  installation.  Make 
sure  that  the  holes  are  offset  because  two  of 
them  hold  the  Fixture  and  two  hold  the  clamp. 
(See  Figure  2.) 

Holy  Toledo!  It  Works! 

You  will  notice  an  improvement  in  per- 
formance over  a  quarter-wave  ground  plane 
antenna  while  transmitting,  and  a  huge  im- 
provement in  reception.  The  reason  for  better 
reception  may  be  due  to  the  greater  "capture 
area"  afforded  by  the  tubing. 

Build  a  few  more  of  these,  The  second  one 
takes  much  less  time  than  the  first.  B 


Components  List 

2 

Quarter-wavelengths  of  ^-inch 

hard-copper  pipe 
146  MHz:  19.23  inches 

222  MHz;  12,65  inches                               j 

440  MHz:  6.38  inches 

2 

1 

PVC  couplers  {the  type  used  to  join  pipe 

end-to-end) 
to-irtch  PVC  pipe,  at  least  12  inches  long 

1 
1 

Vk-jncb  copper  pipe  cap 
length  of  RG/58  coax 

RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


SPECIFICATIONS 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in* 
put  drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  ICAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2,8  x 
10  x  11.5"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.Q  So*  25845 

Los  Angeles.  CA  90025 

(213)478-0591 


Model 


Freq. 
MHz 


Power Preempt 

Input     Output     NF-dB    GaindB     +Vde 


OC         Power        RF 


Conn 


0550G 

50-54             11 

D          400 

.6 

15 

13.6 

60 

UHF 

0552G 

50-54            2i 

5         400 

.6 

15 

13.6 

55 

UHF 

1450G 

144-148        11 

3          400 

.0 

15 

13.6 

54 

UHF 

1452G 

144-148        21 

I          400 

,6 

15 

13.6 

50 

UHF 

2252G 

220-225        2! 

5         220 

,7 

14 

13,6 

36 

UHF 

4450G 

420-450         1 1 

D          175 

1.1 

12 

136 

34 

N 

4452G 

420-450        2 

5          175 

1,1 

12 

13.6 

20 

N 

Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #).  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidtti  for  420-450  MHz  amplifier  Con- 
tinuous duty  repeater  amps  also  available 

Amplifier  capabilities:  100-200  MHz.  225-400  MHz,  V2  GHz,  Military  (26V).  Commercial, 
etc.  a! so  available  -  consult  factory. 
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More  BTUs  for  the  Buck 

Inexpensive  alternative  to  industrial  heat  guns. 


by  David  McLanahan  WA1FHB 


A  heat  gun  is  a  valuable  addition  to  any 
electronikker's  tool  box.  Its  primary 
use  is  to  form  heat-shrink  tubing  over  wire 
connections  to  today's  miniature  sockets  and 
plugs,  and  for  in-line  wire  connections,  A 
closely  related  use  involves  the  melting  of 
solder 4  *  preforms'  *  for  coaxial  connector  ter- 
minations and  similar  connections.  Carefully 
used  and  properly  baffled,  a  heat  gun  can 
even  be  used  to  remove  soldered-in  compo- 
nents, This  is  one  of  the  recommended  ways 
of  dealing  with  the  new  ( 'flat  pack"  integrat- 
ed circuits  raging  through  electronic  products 
these  days. 

The  problem  for  amateurs  Is  that  we  really 
need  a  product  that  is  available  only  through 
industrial  channels  and  at  industrial  prices — 
in  the  neighborhood  of  $100.  The  more  fru- 
gal of  us  have  played  with  electric  hair 
dryers,  only  to  find  that  their  temperatures 
are  too  low,  and  that  they  are  composed  of 
materials  and  safety  features  (per  the  Under- 
writers Laboratory  specifications)  that  make 
higher  temperatures  difficult  to  attain. 

Hot  Enough  For  You 

Enter  the  consumer-oriented  4  "paint  strip- 
ping gun,*'  a  cheap  ($20-30)  discount  store 
device  capable  of  generating  the  tempera- 
tures we  need.  For  example,  the  Black 
&  Decker  975 1  paint  stripping  gun  is  said  (by 
the  manufacturer)  to  give  temperatures  of 
730-830  degrees  Fahrenheit,  It  is  available 
for  as  little  as  $  19  at  your  local  discount  store. 
This  price,  however,  does  NOT  include  the 
necessary  heat-guidance  accessories  that  are 
sold  separately.  I've  been  trying  to  buy  these 
guides  for  several  months  without  success.  A 
number  of  discount  stores  in  my  area  sell  the 
guns  almost  by  the  cord  (a  measure  usually 
applied  to  firewood),  but  the  friendly  neigh- 
borhood discounters  gave  me  blank  looks 
when  I  asked  about  the  little  formed  sheet 
metal  heat  guides  that  the  box  represents  as 
"optional  accessories,* * 

Finally,  I  journeyed  over  to  one  of  the 
primary  heat  gun  sources — a  Black  &  Decker 
Company  store  in  Maine,  Amazingly,  they 
not  only  didn't  carry  the  recommended  acces- 
sories, but  they  weren*t  even  able  to  furnish 
prices  and  ordering  information!  They  did 
give  me,  however,  a  list  of  "Company- 
Owned  Service  Centers"  and  told  me  to  write 
(or  call)  one  of  them  to  find  out  how  to  get  the 
little  stamped  metal  parts  we  needed. 

Get  'em  Locally  Made 

These  heat  guides  can  be  locally  fabricated, 
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but  there  are  two  caveats.  First,  common 
(unprotected)  rolled  steel  may  rust  after  the 
protective  oil  coating  is  burned  away;  sec- 
ond, galvanized  sheet  metal  may  be  haz- 
ardous, since  it  liberates  zinc  vapor  at  high 
temperatures.  Even  if  I  do  manage  to  get  the 
B&D  shield  kit,  I'm  sure  they  will  have  to  be 
bent  a  bit  for  electronic  use,  but  that  is  proba- 
bly easier  than  starting  from  scratch.  Going 
to  the  local  metal  works  shop,  however,  can 
be  an  inexpensive  route,  and  allows  you  to  get 
heat  guides  custom-made, 


In  Closing 

Just  remember,  please ,  that  heat  gun  tem- 
peratures are  capable  of  causing  serious  (and 
painful)  burns  as  well  as  starting  fires.  Do  not 
confuse  a  heat  gun  with  the  normal  hair  dryer 
it  closely  resembles.  It  MUST  be  used  with 
great  care! 

No  matter  how  you  solve  the  heat-guidance 
problem,  the  paint  stripper  gun  is  a  good, 
inexpensive  alternative  to  a  costly  but  useful 
electronic  tool. 


Photo  A.  The  B&  W paint  stripper  gun.  Have  your  own  heat  guide  made  at  a  local  metal  shop 
and  voilal—a  cheap  alternative  to  the  industrial  heat  gun. 
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10  Meter  Base  Station 

Antenna 


Ready  in  two  hours! 

by  Russ  Stein  WA6ZOS 


Recently  I  converted  a  Hy-Gain  CB 
board  to  10  meters  FM.  f  had  heard 
about  ihe  growing  activity  on  10  meters,  and  I 
wanted  to  investigate  it  for  myself.  After  the 
low-cost  conversion,  I  needed  an  antenna  to 
give  my  new  10  meter  FM  equipment  a  fair 
chance,  I  was  interested  not  only  in  working 
distant  stations  on  skip,  but  also  in  local 
ground- wave  communications.  A  vertical  an- 
tenna with  a  low  radiation  angle  would  be 
ideal. 

Antenna  Design 

1  had  read  that  antennas  manufactured  for 
the  CB  market  could  easily  be  tuned  for  10 
meters.  Unfortunately,  I  found  no  local 
source  for  new  or  used  CB  antennas.  I  knew  I 
had  to  build  one,  but  I  needed  to  come  up  with 
a  mechanically  simple  design.  My  first  ideas 
revolved  around  the  regular  ground-plane  an- 
tenna, with  radials  at  the  base.  This  proved  to 
be  too  mechanically  involved,  so  1  examined 
a  coaxial  dipole,  which  promised  to  be  more 
mechanically  convenient. 

The  feedpoint  impedance  of  this  type  of 
antenna  is  closer  to  75  than  50  ohms,  but  on 
10  meters  the  losses  due  to  this  mismatch 
would  be  negligible. 


Photo  A.  Wrap  the  wire  around  the  pipe, 
extending  upward  about  an  inch  from  the  hole 
where  the  center  conductor  exits.  Note  the 
position  of  the  41 pF disc capacitor  r  The  PVC 

pipe  fits  snugly  inside  the  TV  mast. 


TV  i«AST  SECTION 


IZ  11  PVC  PIPE 


CQAJC  TO  RtG 


Figure  t.  Snake  the  prepared  end  of  the  cable 

through  the  first  hole  and  the  center  conductor 

The  coaxial  dipole  seemed  the  best  choice. 
so  I  set  out  to  build  one.  I  calculated  the 
dipole,  at  29  MHz,  to  be  about  17  feel  long.  1 
found  enough  materials  on  hand  to  construct 

the  antenna.  For  the  coaxial  part  of  the 
dipole,  I  used  an  old  10- foot  TV  mast  section. 
Leftover  Sch.  40  PVC  sprinkler  pipe  provid- 
ed support  for  the  antenna's  vertical  radiator. 
For  the  latter,  I  used  #14  solid  insulated  wire. 
To  keep  water  out,  1  used  a  PVC  end  cap. 

Ready  for  Testing  in  Two  Hours 

The  antenna  was  very  easy  to  build,  and  in 
about  two  hours  1  had  it  mounted  on  the  roof 
of  my  single-story  house.  The  SWR  was 
about  2: 1  at  29.6  MHz  and  increased  to  over 
2.5:1  at  29.0  MHz.  At  29  MHz,  the  fcedline 
losses  would  not  make  a  sizable  difference  in 


up  through  the  TV  mast  section,  Pull  the  braid 

through  the  second. 


on  the  chance  I  might  make  a  contact. 

The  results  were  amazing.  In  a  few  hours  I 
had  worked  stations  in  Texas.  Mississippi, 
Illinois,  Minnesota,  New  York,  Florida,  and 
Wisconsin,  as  well  as  a  couple  of  local  Cali- 
fornia stations,  one  30  miles  distant.  Signal 
reports  were  very  good,  and  I  was  pleased 
with  how  well  the  antenna  worked, 

Ten  meter  FM  was  so  much  funf  I  left  the 
antenna  as  it  was  for  several  weeks  and  just 
enjoyed  myself.  It  was  clear  that  this  antenna 
design  worked  well,  but  1  wanted  to  correct 
the  impedance  mismatch  so  I  could  run  more 
power.  This  proved  to  be  relatively  easy  to  do 
by  adding  a  simple  LC  matching  network. 
After  the  change,  the  antenna  had  an  SWR  of 
1.2:1  at  29,6  MHz,  where  1  tuned  it  for  low- 
est SWR,  and  it  increased  to  only  1.5:1  at 
29.0  MHz. 

Construction  Details 

First,  obtain  a  10-foot  metal  mast.  Using  a 
hacksaw,  cut  ittoS'  6"  in  length.  Use  sandpa- 
per to  roughen  and  clean  the  inside,  where 
you  made  the  cut.  Starting  at  the  bottom, 
snake  your  feedline,  RG-58/U  or  RG-8X, 
through  the  mast  section.  Cut  six  inches  of 
insulation  off  of  the  coax  and  separate  the 
braid  from  the  center  conductor.  Cut  the  cen- 
ter conductor  1-V4*  long,  and  remove  K"  of 
insulation. 

Next,  obtain  a  10- foot  section  of  PVC  pipe. 
Measure  8 '6"  from  one  end  of  the  PVC  pipe, 
and  drill  three  holes  with  a  *A"  drill.  (See 
Figure  l.i  Snake  the  prepared  end  of  the 
cable  up  from  the  end  of  the  PVC  pipe  closest 
to  the  holes,  with  the  braid  coming  out  the 
first  hole,  and  the  center  conductor  coming 
out  the  second  hole.  I  found  it  helpful  to  insert 


TV  HAST 
SECTION 


T*P£  — 


T iT\ 

Ylll 


12  (1.  PVC  PIPE 


£ 


Figure  2.  Connecting  the  TV  mast  to  the  PVC  pipe. 


system  performance,  but  would  my  solid 
state  transmitter  be  able  to  handle  the  mis- 
match? 

The  transmitter  tolerated  the  high  SWR, 
but  it  put  less  power  into  the  leedline  than 
into  a  50  ohm  load.  I  decided  to  use 
the  antenna  to  see  how  it  would  perform. 
The  hand  was  open  and  active,  so  1  began 
calling  CQ  with  my  3  watt  "peanut  whistle," 


a  piece  of  small-gauge  solid  hook-up  wire 
through  each  of  the  two  lower  holes  and  out 
of  the  mast  end,  then  solder  one  to  the  braid 
and  one  to  the  center  conductor.  This  allows 
you  to  pull  the  cable  up  inside  the  mast  with 
the  two  parts  of  the  cable  coming  out  the 
correct  holes-  Use  the  same  method  to  pull 
the  #14  solid  wire  from  the  far  end  of  the  pipe 
and  out  through  the  last  hole. 
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please  send 
mation  on  your  line  of  amateur 
antennas  to: 


ADDRESS 


CTCY 


STATE 


ZIP 


One  Newlnxuca  Ptec* 

Mineral  Wells.  Texas  76067 

(BIT)  325-1386 


rwwAST 

SECTION 


SOU** 


7^-C**AOTOfi 


PVC  P(PE 


t—WiMm 


I 


Figure  3.  Position  of  the  capacitor. 
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Figure  4.  The  vertical,  coaxial  dipole. 
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CIRCif  269  ON  READER  SERVICE  CARD 


Photo  ft  A  trim,  inconspicuous,  but  hot  per- 
former. Notice  the  connectors  between  the 
pieces  of  PVC  pipe. 

Leave  about  six  inches  of  extra  wire  at 
the  end  of  the  pipe,  where  the  #14  wire  exits 
the  hole,  Remove  a  section  of  insulation 
about  XAH  long,  and  tin  the  bare  section. 
Then  wrap  the  wire  around  the  pipe  for 
four  turns,  evenly  spacing  it  over  the  t* 
of  pipe  to  the  middle  hole,  where  the  coax 
center  conductor  exits  the  pipe.  (See 
Photo  A.) 


Remove  the  insulation  from  the  end  of 
the  #14  wire,  solder  the  wire  to  the  coax 
center  conductor,  and  tape  the  connection. 
Wind  tape  over  the  four  coil  turns  to  hold 
them  in  place,  but  don't  cover  the  exposed 
bare  wire  section  near  the  hole.  Prepare  the 
end  of  the  PVC  pipe  nearest  to  the  holes  by 
wrapping  it  with  four  or  five  thicknesses  of 
electrical  tape  one  tape-width.  Use  just 
enough  to  fit  it  snugly  inside  the  metal  mast 
section . 

Next,  wrap  one  tape-width  every  six 
inches  or  so,  up  to  six  inches  below  where 
the  coax  braid  conies  out.  Just  below  this, 
wrap  three  turns  of  electrical  tape,  one  tape- 
width. 

Insert  the  end  of  the  PVC  pipe  into  the 
metal  mast  section  until  you  get  to  the  last 
wrap  of  tape  near  the  braid.  Now,  wrap  the 
braid  around  the  pipe  and  sandwich  it  in  be- 
tween the  tape  and  the  inside  of  the  mast. 
Make  sure  the  braid  is  in  tight  contact  with  the 
mast,  then  securely  tape  the  junction  of  mast 
and  PVC  pipe.  Drill  a  hole  in  the  center  of  the 
PVC  end  cap  just  large  enough  for  the  #14 
wire  radiator. 

At  the  end  of  the  PVC  pipe  where  the 
#14  wire  comes  out,  push  it  through  the 
hole  in  the  cap,  then  seat  the  cap  on  the  end 
of  the  pipe.  Pull  on  the  #14  wire  to  be  sure  it 
is  straight  inside  the  pipe,  and  bend  it 
back  down  over  the  cap.  Cut  the  wire  so 
only  about  an  inch  extends  down  the  side 
of  the  end  cap.  Tape  the  entire  end  cap 
to  secure  the  wire  and  to  seal  against 
moisture. 

The  antenna  is  now  complete,  except 
for  the  addition  of  the  47  pF  disc  capacitor. 
(You  could  also  use  a  100  pF  mica  trimmer 
instead,  to  tune  precisely  for  lowest  SWR.) 
You  will  need  to  solder  the  capacitor  from  the 
bare  section  of  wire  radiator  where  it  comes 
out  of  the  pipe  to  the  braid  of  the  coax  (see 
Figure  3),  Wrap  the  PVC  pipe  with  tape  from 
where  it  joins  the  mast  section  to  an  inch  or  so 
to  the  other  side  of  the  last  hole.  You  may 
want  to  use  a  weather  sealer,  such  as 
Scotchkote*  over  the  tape  for  better  weather 
protection.  You  can  mount  the  antenna  with 
regular  TV  mast  hardware.  Since  the  mast  is 
part  of  the  dipole.  mounting  should  be  on 
non-metal  surfaces,  or  you  can  use  insula- 
tors, if  needed.  The  antenna  performs  best 
with  the  feedpoint  16  feet  or  more  above 
ground. 

I've  been  using  this  antenna  at  100  watts 
with  absolutely  no  problems.  Its  performance 
has  been  impressive.  Considering  the  low- 
cost  and  easy  construction,  this  hot  performer 
for  10  meter  FM  is  is  hard  to  beat.  Why  not 
put  one  together  and  enjoy?  See  you  on 
29.6! 


Russ  Stein  WA6ZOS,  7593  Frederihen  Cl, 
Dublin  CA  94568,  has  been  a  licensed  ham 
since  1966.  He  is  currently  the  Communica- 
tions Technician  Supervisor  with  the  City  of 
Berkeley,  and  is  responsible  for  the  design  of 
radio,  telephone,  alarm,  and  computer  sys- 
tems, as  well  as  their  installation  and  mainte- 
nance. 


INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  tor  a  controller. 


As  always,  Hamtronlcs  strives  to  give  superb  performance  at 
modest  cost*     In  this  case,  a  premium  repeater  with  versatile 


computer  control,  autopatch,  and  many  dtmf  control  features  at 
less  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  Instance.  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  best  features  at  the  lowest  cost 

ONLY  $1295! 


.  Available  for  the  10M,  6M,  2M,  22QMHz,  440MH2,  902MHz  riam  bands. 
FCC  type  accepted  models  also  available  for  vhfand  uhf  commercial  bands, 

*  Rugged  exciter  and  PA,  designed  for  continuous  duty. 

-  Power  output  15-1 8W  [25W  option)  on  2M  or  hhband;  15W  on  22GMH2;  low  on 
uhf  or  902MHz. 

■  Accessory  add-on  PA's  available  with  power  levels  up  to  100W. 

■  Five  courtesy  beep  types,  including  a  pleasant  multi-tone  sequence. 

-  AUTO  PATCH:  either  open  or  closed  access,  to  II -call  restrict,  auto-disconnect. 

-  Reverse  Autopatch,  two  types:  auto-answer  or  ring  tone  on  tne  air 

*  DTMF  CONTROL:  over  45  lunations  can  be  controlled  by  touch-tone.  Separate 
4 -digit  control  code  for  each  function,  plus  extra  4 -digit  owner  password. 

-  Owner  can  inhibit  autDpatch  or  repeater,  enable  either  open-  or  closed- access 
for  repeater  or  autopaich,  and  enable  toil  calls,  reverse  patch,  kerchunk  filter, 
s  :e  alarm,  aux  rcvr,  and  other  options,  including  two  auxiliary  external  circuits. 

*  The  cwxj  message,  dtmf  command  codes,  and  owner-speofied  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

-  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  owner-pass^ or d-proEected  dtmf  cornrnands. 

-  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

*  Color  cooed  Jed's  indicate  status  of  aS  major  functions. 

*  Welded  partitions  for  exciter,  pa,  receiver,  and  controller.  PEM  nuts  for  covers. 

-  3-1/2  inch  aluminum  rack  panel  finished  in  eggshell  white  and  black. 

*  Auxiliary  receiver  Input  for  independent  control  or  cross  linking  repeaters 

Thmrm  mem  many  other  feefurtt,  too  num  trout  to  mention.  Rmqumtt  catalog  for  full  tfeiatf  1. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 


FM  EXCITERS;  kits 
$99,  wfl$169.  2W  contin- 
uous duty.  TCXO&xtal 
oven  options  available. 
FCC  type  accepted  tor 
com!  uhf  £  hi  bands. 

*  TA51  for  tOM,  6M,  2M, 
150-174. 220MHz. 

-  TA451  for  uhf. 

-  TA901  for  9Q2-928MHz. 
0.5W  out  (w/t  only*  SI 69} 

«  VHF  &  UHF  AMPLIFIERS. 
For  frn,  ssb.  atv.  Output 
from  10W  to  1Q0W.  Several  models,  kits  starling  at  $79 

FM  RECEIVERS:  kits  $139,  w/t  $169. 

-  R144/H220  FM  RECEIVERS  for  2M. 
1 50-1 74,  or  220MHz,  GaAs  FET  front 
end,  0.1 5uV  sensitivityl  Both  crystal  & 
ceramic  H  filters  plus  helical 
resonator  front  end  for  exceptional 
selectivity;  >  iOOdS  at  + 1 2kH*  (best 
available  anywhere!)  Flutter-proof 
hysteresis  squelch;  afc  tracks  drift. 

*  R451  UHF  FM  RCVR.  similar  to 
above 

-  R901  902-92BMHZ  FM  RCVR. 
Tripie^orwersiOn.  GaAs  FET  front  end 

-  R7G  ECONOMY  FM  RCVR  for  1 0M.  6M,  2M.  220MHz.  w/O  he:  cal  res  or 
afc    Kits  $129. 

-  Weather  satellite  &  AM  aircraft  rcvrs  afco  available 


jjpgjrifcj_i:. 


if  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  fmd  a 
better  value  than  our  original 

REP-100  REPEATER 

Same  fine  rf  modules  as  REP-200  but 
with  COFM  Controller,  Can  add 
autopatcft.  dtmf  decoder,  CTCSS4  either 
now  or  later.  Kit  only  S67S,  w/t  $975, 


ACCESSORIES 

COR-3  REPEATEH  CONTROLLER  hit 
Features    adjustable    tail    &    time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier .....$49 

CWID  Ki*!  Oiode  programmed  any  time 
in  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 ,™. ~,  $59 


NEW  COFM  lot  Complete  COR  and 
CWID  all  on  one  board  tor  easy  con- 
struction. CMOS  logic  for  low  power 
consumption,  Many  new  features, 
EPROM  programmed;  specify  caff  ..  $99 


NEW  TD-3  SUBAUDtBLE  TONE 
OECOOER.EMCODEH  ktL  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters,  with  remote  control 
activate/deactrvate  provisions ,,...$24 

TD-2  TOUCH-TONE  DECODER;CON- 
TROLLER  M  Full  IS  digits,  with  tc&csJ 
restnctor,  programmable  Can  turn  5 
functions  on/off.  Great  for  selective  cas- 


ing, too! 


■  ■  k  W*<  ■■  IHMII 1  ■»»  1  ■  ■ 


$79 


AP  3  AUTOPATCH  Kit  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  line  remote  control  are  std  .  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Kit  Use  with  above  for  simplex 
operation  using  a  transceiver  * ..  $39 


M O-202  FSK  OATA  MODULATOR  krt 
Run  up  to   1200  baud  digital  signals 
through    any    fin    transmitter    with    full 
handshakes,      Hadio  link   computers, 
telemetry  gear,  etc.  ,., ,,$39 

DE-202  FSK  DEMODULATOR  kit,     For 


receive  end  of  link. 


■  •riiinrMMMriiil^ 


$39 


9600  BAUD  DIGITAL  RF  LINKS.  Low* 
cost  packet  networking  system, 
consisting  of  new  MO- 96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmitters  and  Receivers-  Inter- 
face directly  with  most  TNC  s  Fast 
cSode-switched  PA's  output  15  or  50W. 
Call  for  mom  info  on  the  right  system  for 
your  application! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 

wired  tested 


FEATURES: 

-  Very  low  noise:  0.7dB  vhf.  G.BdB  uhf 

-  High  gain:  1 3-20dB,  depends  on  freq 

-  Wide  dynamic  range  -  resist  overload 
•  Stable:  low-feedback  dual  gate  FET 
'Specify  tuning  rang&:  2&30,   4G-5Q,   137-150, 
ISO-  f  72,  210-230,  400-470,  of  800  980  MHt 


% 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 


ONLY  $24  vrt,  $39 


wu  id  tested 


-  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  low  cost  &  small 
size  Only  5/8Y/  x  1-5/rt  *  3/4H. 
Easily  mounts  in  many  radios. 
mS&eCffy  tutting  range;  25-35,  35-S5>  55-90, 
BO- 120,    120-1 SO,   150-200,  20Q-27&,  Of  400-500 


LNS-(*) 

IN-LINE  PREAMP 

only  $79^  $99 


wired,  tested 


-  GaAs  FET  Preamp  with  features  simitar 
to  LNG  series t  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobile  tfansceivers  up 

to  2SN.  Tower  mounting  brackets  irxl 
*Spectfy  tuning   range     120*17$,    200-240,   or 
400-500  MHz. 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  hebcaJ 
resonators  reduce  intermod  &  cross- 
band  interference  in  critical  applications. 
MODEL  HRA-O,  S49  vhf,  $94  uhf. 
'Specify     tuning     nmge       1*2-I50f      150- JS2, 
1G2  174,  21 3-233,  420-950,  450-470 


RECEIVING 
CONVERTERS 

Low  noise  conveners  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver  Choice 
of  kit  with  case  &  BNC  jacks,  kit  with  peb 
only,  or  w/t  unit  in  a  case.  Other  models 
available  for  other  in/out  ranges  &  atv. 
Request  catalog  tor  complete  listings, 
VHF     Input     ranges     avail:     136-138> 

144-146,    145-147,    146-148,    22f>222, 

222-224;  kit  less  case  S39,  kit  w/case 

$59,  w/t  in  case  $89. 
UHF    Input    ranges    avail:     432-434, 

435-437;  kit  less  case  $49,  kit  w/case 

$69,  w/t  in  case  $99. 
902*928  MHz  converts  down  to  422-448 

or  430-450  range.  Same  price  as  uhf. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhi  Models  to 
convert  10M  ssb,  cwt  fmp  etc,  10  GM,  2M. 
220,  432,  435,  and  for  atv,  1W  output 
Kit  onlySTS.  PA's  up  to  45W  avaflaote. 
Request  catalog  for  complete  listings. 


OUR  27TH  YEAH! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog 

S*nd  12  for  overseas  mis  mall     Far  casual  Interest,  cheek  reader  eervice.  allow  3-4  weeks. 

Order  by  mail,  fax,  or  phone  (answering  machine  off  hrs). 
Mtn.  $3  S&H  charge  for  first  pound  plus  add'l  weight  &  Ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


amiromcs,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  716-392-9430  -  FAX:  716-392-9420 

■    6  is  a  r-aglflliJFMf  liftdamaik     Copy i ig^  M36&,  MafnlrQnici.  Inc    *:|  •'  Jr  '■'  iHsorunrf, 


CIRCLE  57  ON  READER  SERVICE  CARD 


Number  1 4  on  your  Feedback  card 


Solution :  AGC 

A  circuit  with  wide  applications. 


by  Fred  Baumgartner  KA9NEH 


O,  ne  of  the  neatest  things  to  come  along  in 
ham  gear  is  hands-free  operation.  I  like 
to  work  while  I  operate,  which  means  I  have  a 
nasty  tendency  to  back  too  far  away  from  the 
mike.  My  other  operating  habit  involves  2 
meters  and  a  noisy  old  car.  Drives  me  nuts 
having  to  adjust  the  volume  as  different  sta- 
tions with  different  deviations  and  mike 
habits  check  in. 

The  solution  is  an  automatic  gain  control 
(AGC).  This  generic  building  block  answers 
a  million  needs, 


Photo,  The  A  GC  circuit  is  simple  and  usejuL 


IM» 


°  vOC 


Figure  I.  Circuit  for  the  AGC, 


What  is  an  AGC? 


An  AGC  is  an  amplifier  with  control  over 
its  gain.  The  gain  is  varied  as  the  input 
changes.  If  it  is  very  rapid  (fast  as  a  cycle  of 
the  input),  the  device  becomes  a  compressor. 
Compressors  serve  useful  functions;  they 
control  noise  and  increase  modulation  densi- 
ty, which  allows  maximum  modulation  and 
lowest  noise  floor-  This  is  important  when 
communicating  in  a  very  noisy  channel. 

If  the  input  is  slower,  the  AGC  only  aver- 
ages out  the  audio  level  to  make  it  more  or 
less  the  same.  If  an  actual  compressor  is  used, 
an  AGC  would  go  before  it.  The  AGC  is  then 
used  to  control  the  audio  level  before  major 
** processing  "  is  applied. 

Operational  Amplifiers 

Op  amps  make  it  easy  to  design  all  sorts  of 
amps  and  signal  processing  units  without 
having  to  worry  about  the  internal  dynamics 
of  the  amplifier  itself.  This  is  why  1  have 
chosen  to  use  them.  In  Figure  1 . ,  you  can  see 


that  I  use  two  amplifiers.  The  first  is  the  gain 
control  element  itself  and  the  second  is  an 
output  buffer.  If  you  want  to  take  a  micro- 
phone level  input,  you  need  a  microphone-to- 
line  level  amplifier  ahead  of  the  AGC.  If  a 
microphone  level  output  is  required,  you 
need  a  dropping  pad  on  the  output. 

The  gain  control  ampli- 
fier is  a  simple  op  amp 
with  a  variable  resistance 
in  the  feedback  loop,  This 
resistance  is  keyed  to  the 
output  of  the  amplifier. 
The  control  element  is  a 
CdS  cell,  available  for 
pennies  from  your  local 
Radio  Shack.  This  is  tied 
to  an  LED;  as  the  output 
from  the  amplifier  rises, 
the  LED  lights  and  reduces 
the  resistance  in  the  feed- 
back loop,  which  conse- 
quently reduces  the  gain. 


Potentiometers 

There  are  four  pots  on  the  AGC  board.  The 
first  controls  the  input  level,  It  allows  you  to 
set  the  input  in  the  middle  of  the  active  AGC 
range. 

Two  pots  control  the  characteristics  of  the 
AGC.  The  pot  in  series  with  the  CdS  cell  sets 
the  minimum  gain  of  the  device.  At  minimum 
resistance ,  it  has  minimum  gain  under  full 
input  and  maximum  AGC  control.  The  pot 
parallel  to  the  CdS  cell  restricts  the  maximum 
gain  of  the  stage.  At  minimum  resistance,  the 
AGC  is  at  minimum  gain  and  there  is  no  AGC 
action.  At  maximum  resistance,  the  AGC  has 
the  most  control . 

The  three  pots  can  be  set  to  control  the 
characteristics  of  the  AGC  amps.  With  the 
AGC  working  hard,  any  input  from  +20  dB 
to  -30  dB  comes  out  at  about  0  dB.  See 
Figure  4,  In  most  communications  circuits, 
this  will  also  bring  noise  up  to  average  levels. 
This  ability  is  a  bit  much,  so  the  controls 


Parts  List 

Qiy 

2 
2 

2 
1 

Description 

1 0OK  potentiometer,  R1  &  R2 

5k  potentiometer 

red  Light  Emitting  Diode,  LED1  &  LED  2 

1N9 14  diode 

1 

2N2222  transistor 

2 
2 
1 
t 

10  jjF  electrolytic  capacitor 
0,1  |jF  capacitor 
0.00039  \if  capacitor 
8.2k  ^W  resistor 

1 

5.6k  V*W  resistor 

3 

4.7k  ViW  resistor 

1 

2.2k  V4W  resistor 

1 

1.0k  1/*W  resistor 

1 

330  ohm  ¥4  W  resistor 

1 

Ferrite  Bead 

2 
1 

NE5534opamplCsU1  &  U2 
CdS  photo  resistor,  LOR 

- 

Figure!.  Foil  diagram. 


32    73  Amateur  Radio  *  September,  1990 


New  AOR 
Scanner 


1000  Channels. 
8-600MHz, 
805-1300 
MHz 


AR1000 

ToLdM'ii'i'  Kroighl  Paupaicl 
iFxfifftiiii  Shipping  QpHomHJ 

$499 


■  Continuous 
oovMage 
(except  UHF  TV 
600-806} 

•AM  FM  and  wide 
band  FM  tuning  modes 

■10  Scun  Banks  10  Search  Banks 
•Selectable  Priority  Channel 
»SeJ«ctdble  Search  Incjemenib 
5-95&KI  t* 

•PemiiinrjrU  memory  backup 

•  25  Day  Satisfaction  Guaiantee 

FuJj  I eluhri  ii  not  Satisfied 

•  No  Frequencies  cm  out 

•  All  normal  accessories  included 


DURA-FLEX* 

shock  mounts  silence 

rated  RF  nok 


•  S*e  6  7/TH  x  I  3H  'D  x  2 l/2'W 
W:  12  at 


COMMUNICATIONS 
10701  £.  1 06th  St.  Indpls ..  Of  40256 

ToJJ  Free  800-445-7717 

Visa  ard  Maateicartf 

i' COD  slightly  higher) 

FAX  (317)  849  8794 


DURA-FLEX  neoprene  elastomer 
significantly  advances  antenna  shock 
absorption  technology. 

Eliminates  RF  noise  in  duplex  radio 
systems  from  metal-to-metat  contact  in 
conventional  steel  springs, 

Drastically  cuts  whip  vibration  which  can 
damage  or  break  antennas  with  steel 
springs  on  high -vibration  vehicles. 

Solid  brass  adaptors  molded  into  neoprene: 
braid  totally  isolated  through  center  cavity. 

Field-proven  against  heat,  cold,  humidity 
and  abrasion  extremes. 

Models  for  roof,  trunk  or  magnetic 
mounting.  2  meter.  220  MHz  or  UHR 


the  antenna  specialists  co 


<B! '  Bin oil  at  «ju-iirv 


a  member  of  The  Allen  Group  Inc. 

30500  Bruce  Industrial  Partway 

Cleveland,  OH  44139-3996 

2ta'349-S4G0,  Telex:  4332133,  Fax:  216/349-6407 


"helping  the  world  communicate" 


CIRCLE  355  ON  READER  SERVICE  CARD 


CIRCLE  6  ON  READER  SERVICE  CARD 


Digital  Voice  Recorder 


Features: 

•  Use  for  any  repeal  message. 


Send  your  CQr  QTH,  WET,  Contest  QSL  ID  info,  etc.,  in  your 
own  voice  without  saying  a  word! 

Create  messages  by  talking  into  your  Station  Mic.  then 
replay  them  instantly  at  the  touch  of  a  button. 

Up  to  5  varied-length  switch-seiectable  messages. 

"Soft  Sector"  pushbutton  enables  instant  reprogram  of 
message  lengths  -  up  to  1  minute  (up  to  2  minutes  with 
additional  memory  chips  ordered  below). 

"No  Key"  switch  enables  Record  or  Replay  message  'off 
air".  Messages  heard  thru  built-in  monitor  speaker. 

"Mix"  switch  allows  recorded  message  with  Mic  override. 

Microphone  functions  work  normally  (Up/Down,  etc.) 


GenWest  Engineering 

1217W.  Hatcher  Rd.,Ste,  11 A 
Phoenix,  AZ  85021     •    (602)943-5255 


Specifications: 

Can  be  operated  with  ANY  equipment,  ANY  audio  signal.  Operates 
from  12  volt  DC,  with  AC  adaptor  supplied.  Front  panel  controls. 
Cabinet  is  RFI  shielded  and  measures  6  1/4"W  x  2  1/4  H  x  7'D. 
Includes  built-in  monitor  speaker  with  volume  control.  Battery 
backup  keeps  messages  for  8-12  hours  without  external  power. 
State-of-the-Art  32KBPS  Sampling  Rate 
for  natural  sounding  audio. 


Prices 

In  Kit  Form  with  Digital  Voice  Board 

Assembled  and  Tested 
Complete  Unit  Assembled  and  Tested 

(1  Year  warranty,  atlow  30  days  delivery) 
Additional  i  Meg  x  1  Dram  (30  seconds  per  Dram) 
Manual  with  Schematic  and  Parts  List 

(credit  applied  upon  purchase) 


$189  95 
$259.95 

$9.95  e a 
$5.95 


CIRCLE  70  Oh  REAPER  SERVICE  CARD 
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SATELUTF\$® 
CITY 


tor  Urn  ¥iM\ 


DAN  KBGXC  —  KIRBY  KMZTS  —  LOUIS  KAfllPN 
RON  NflKMR  —  DENISE  YL  —  MALINE  XYL 


1-800-426-2891 


FT-767GXGefi  Cvg 
FT-757GXHGen  C 

FT-7000 

FT212R 

FT-?f  2T4H  7tNn  35w 

FT-290R  All  fcj^H 

FT23 

FT-736R 

FM7Q 

FT-747 

FRG 

FRG 

FT690R/H 

FT  790  R 

FT  4700  Dual  Band 

FT  41 J  2  Meter  HT 

FT811440HT 


ICOM 


IC-781  New  Deluxe 
iC-7©SGenX%X 
lC-73fiGen  cJ&Xt 
lC-75TAGen  CH 

IC-rViA|ui§y/ 
tC-22BAyK^r/Mo 


IC 
IC 

IC-3S  AT 
IC-2S  ASM 
IC4SAX 
rC-lBA  FM  Motff! 
IC-4GAT  New  6w  Hf 
IC-3SA  25w  FM  Xcv 
■C-22A  j  ?ti/70cm 


LIST 
6149.00 
31JUI 
-i149.Cfs-< 

St*' 


,-^/^ff      -1*9/' 


00 


09/§3fT 
'to*-. 

9S 


7 


bkle^.4*  C'^SiDO*^" 

Cl  dt44^T!T>*^ 


v 


189  00 


629.95 


Call$ 

CnilS 
Cans 
CallS 

CallS 
Call  S 
Call$ 
Call* 
gsCall* 
Call* 
CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
Call  S 


Alinco 

A&tron 

Butternut 

ARRL 

Kantronics 

Sony 

Bencher 


conrQunoti 


Larsen 
Hustler 
Lake  view 
AEA 

MFJ 

Cushcraft 

Vibroplex 


Plus  more  .. .  Thanks  for  your  support 


1-800-426-2891 
METRO:     {61 2)  786-4475 

2663  County  Rd.  I 

Mounds  View.  MN  551 1 2 

Super  Minnesota  Watts     1  -800-279-1503 

CIRCLE  332  ON  READER  SERVICE  CARD 
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Courteous  Service  -  Discount  Price*  -  Feat  Shipping 

P.O.  Box  567  -  Van  Nuyst  CA  91408 


STEERING  MOTORS 


Airpax#Ca2711-Ml 
17  Vdc  23.25  onm 
dual  cchI,  permanent 
magnet  stepper  motor. 
7.5  degrees  per  5 rep, 
2_25"  da.  X  .91-  thick.  0.25*  do.  shaft  is  0,S*  fang. 
Tkvd  hole  mounting  flange,  2.&2f>*center5.  6  wire  leads 
CATf  SMT-6  16,00  each-  10  for  f 50.00 

Airpax*  C  827 10  -  12  Vdc,  36  ohm  dual  etui  permanent 
magnet  stepper  motor.  7,5  degrees  per  step  2.2?  dia, 
body  X  0.93s  high.  Mounis  on  2.675"  centers.  6  wire 
leads.    CAT*  SIIT-?  17 .00  each  •  10  to*  (65.00 


PIEZO  BUZZER 


Star*  HMB-06 

Operates  from  4-6  Vdc. 

TTL  oompaibte.  Draws  20  mA  @ 

6  Vdc  Emits  high  pitched  §«gnal 

0,  62  diameter,  0.55*  high.  PC  pins, 

CATiPBZ-06    $1.50  each 


PHOTO  RESISTOR 


100  ohms  IgM 

16K  ohms  dar*L0l82-  dia_  X  08'high. 
O.IBTIong  leads,  CAT*  PR£~7     2  lor  St. 00 
100  tor  $45,00  *  1 000  lor  $400.00 


"t? 


210  MFD  330  VOLT 
PHOTOFLASH  CAPACITOR 


Rubicon  CE  phoEoiiash  capaasor, 
0.79T  dia,  X  l.r  high.  These  are 
new  capacflOTB  that  have  been 
propped  with  1 .4"  black  and  red 
wire  leads  solder ed  to  the  terminals. 
CATf  PPC-210  12,50  each 
10  for  $22.50    ■    100  for  $200.00 
Large  an  amities  available.  Call  for  pricing 


12  VDCGEARHEAD  MOTOR 


Sohoa  GEL  35-DH-21OSCM0Y 
Powerful  list  1  a 
gearhead  motor. 
40  RPM  @  12  Vdc. 
0.5  anps  {no  toad  J, 
32  RPM  with  bad. 
Operates  at  tower  vortages  with  reduced  speed  and 
torque.  6.3  pound  inches  torque.  Stall:  27  pound  Inches. 
3. r  brig  X  1 .375"  dla.  Shaft:  0.1  &7"  dia.  X  0.75"  long. 
CAT*  MOTG-t*     $  1 1 .50  each 
10  lor  $100.00 


IglMipl AMP  PO WE R  S U Pt?J|t 


Lambda*  LUS-9A-12 

Fully  enclosed  switching  power 

supply  with  screw  terminal 

connections,  input:  120  Vac  60  Hz. 

Output:  12Vdc±5%@ 

2. 1 A  overvoltage  and  overcurrent 

protection. Compact  ventilated  case 

measures  5,24"  X  3.81*  X  t  .38"  overall, 

includes  instruction  sheet.  CAT*  PS- 1 22   $23  50  each 


m& 


TOLL  FREE  ORDER  LINES 

1-8O0-826-5432 

CHARGE  OREDFtS  ro  Vim  a,  M9»?*rC*rdorD<*cw*r 


TERMS:  Minimum  order  $10  QQ  Shaping  and  handting 

torth*43contkwitaiU$A  S35&pefotdet   Another* 

including  AK.  Hi  PR  or  Canada  must  pay  ty8  zhttptng 

AT  orders  deltwtedm  CALIFORNIA  mustiKtude  state 

sates  tax  (6  1/4  %,  6  3/4  %.  7  1/4  %)  Quantities  Unthtd 

NOCOD  Pnces  subject  to  change  wihour  notice 

Calf  Toft  Free,  or  dtp  this  coupon 

FREE  60  Page  Catalog 
Containing  over  4,000  ITEMS 

ALL  ELECTRONICS  CORP. 

RQ  Box  567  •  Van  Nuys,  CA  *  91408 


m 
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CIRCLE  194  ON  READER  SERVICE  CARD 


Figure  3.  Parrs  placement  diagram. 
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Figure  4.  Three  pots  control  the  characteris- 
tics of  the  AGC  amps. 


allow  you  to  reduce  the  range  of  the  AGC. 

The  fourth  pot  controls  the  output  level. 
This  convenience  makes  matching  the  next 
Mage  easier. 

Versatile  Applications 

The  small  PC  board  fits  easily  in  most 
units.  Any  sane  construction  method*  howev- 
er, will  work.  The  two  5534  op  amps  are  put 
in  one  16-pin  socket.  The  CdS  cell  is  super- 
glued  to  a  standard  red  LED  with  the  top 
portion  filed  fiat,  almost  to  the  LED  junction. 
Optical  coupling  is  pretty  tight.  The  CdS  cell/ 
LED  needs  to  be  light-tight.  1  dip  it  in  black 
paint  then  wrap  it  in  black  electrical  tape.  If 
light  gets  into  the  CdS  cell,  it  will  reduce  the 
amplifier  gain  the  same  as  if  a  strong  audio 
signal  had  been  applied. 

It  s  best  if  the  power  supply  is  ±15  volts, 
but  even  at  +5  volts,  the  device  performs 
rather  welL  When  the  series  LED  (identical 
to  the  one  on  the  CdS  cell)  is  visible,  signifi- 
cant eain  reduction  is  occurring, 

A  setup  using  the  regular  audio  is  most 
often  ideaL 

One  of  the  results  of  the  low  parts  count  and 
easy  to  obtain  parts  is  a  certain  amount  of 
distortion,  Al  about  1  %  it  would  just  begin  to 
be  heard  in  a  good  stereo  system,  but  not  even 
close  to  noticeable  in  a  communications  cir- 
cuit. 

The  uses  for  the  circuit  are  endless— phone 
lines,  phone  patches,  recorders,  and  so 
forth 


You  may  reach  Frederick  M.  Baitmgariner 

KA9NEH  at  3825  S.  Ofathe  Si.  p  Aurora  CO 
8Q013. 


ICOM 


IC"726  HF  Transceiver 


ICOM  does  it  again  by  combining  top  performance  on 
all  HF  bands  with  deluxe  six-meter  operation  in  an  ultra* 

fmpact  and  easy^o-operate  transceiver!  Six-meter  DXing 
terrific  and  the  IC-726  is  your  key  to  great  all  mode 
:ion  fixed,  mobile  or  portable. 

^^^ff      ^^^  Include:    All  mode 
operation  from  160  through  six-meters    Shortwave 
:eption  from  SQOKHz  to  33MHz  plus  46,2  to  61.1MHz 
100  watts  SSB  and  CW    1GHz  digital  frequency  display 
26  memories  tune  full  range  and  repfogram  independent 
JfFO  use    Three  scan  modes    Noise  Wanker 


ANCEDQ 


Feature: 

digital  synt  hesizer  (IDS  I    Dual  \  Band  stacking 

registers    Sensitive  105db  dynamic  range  ret 

Pand-sdectable  RF  preamp  and  attenuator    BiiiIt  in 
controller  for  optional  AM  remote  antenna  tuner  for  HF 
operation. 

The  outstanding  IC-726  puts  all  the  exciting  DX  action 
of  sunspot  cycle  22  right  at  your  fingertips,  and  it  is 
confidently  backed  with  ICOM  s  ncKompromise  one  year 
warranty.  See  this  amazing  unit  at  your  local  ICOM 


_ 


POWER 

tt    n 

u 

3  i  I  » 


WSttT 


USB 


-^ '      w    • 

FUNC 


ju.  it Q.uu      CO 


p$m\    a=b 


'M-SCJUI      M-VFO 


AF  *  SQL 


MIC-&RFPWR, 

a 
SSB 

III 


111 


ICOM 

First  in  Communications 


BAND 

(COM  Amenta,  Inc.,  Z3B0-116lh  Ave.  N  E,  BbIIbvu*,  WA 98004  Custom*  Service  Hotline  (206)  454-7619 

31S0  Premiar  Drive,  Swte  12S.  Irving.TX  7SQ63   1777  Phoenix  Parkway.  Suite  201,  Atlanta,  GA  30349 
COM  CANADA,  A  Division  of  COM  Americilm,307i-ffifioad..lJnir3tRdwond.aC  V6X2T4Ca^ 
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Number  1 5  on  your  Feedback  card 


Make  Your  Own  Circuit  Boards 


The  reliable  method. 

by  Hugh  Wells  W6WTU 


The  increasing  complexity  of  electronic 
circuits  requires  construction  on  printed 
circuit  board  material.  Over  the  years,  many 
techniques  have  been  developed  for  making 
boards  quickly  and  efficiently.  Unfortunate- 
ly, the  new  ways  have  left  the  project-orient- 
ed ham  way  behind  because  not  all  of  the 
processes  are  readily  available. 

To  answer  the  ham's  need  to  be  able  to 
make  neat,  functional  and  reliable  boards,  I 
present  the  following  process.  In  some  re- 
spects, the  process  is  archaic  and  slow,  but  it 


Preparing  a  Mask 

Begin  by  photocopying  the  circuit  pattern 
onto  white  paper.  The  1 : 1  size  ratio  is  impor- 
tant, but  white-to-black  contrast  is  not.  Make 
two  or  three  copies  as  a  backup  for  goofs,  and 
in  case  you  want  to  use  one  later  for  another 
project.  The  process  is  also  suitable  for  an 
original  design  which  has  not  previously  been 
traced.  Make  a  rough  layout  of  the  parts  and 
wiring  while  working  out  a  suitable  parts 
placements  diagram  and  trace  routings. 


Photo  A.  Materials  used  in  the  board-miiking  process. 


Remember  that  during  layout,  all  parts 
must  be  viewed  from  the  bottom  (trace  side). 
Also,  during  trace  layout,  consider  leaving 
as  much  copper  on  the  board  as  possible. 
Wide  copper  traces  exhibit  low  resistance, 
are  easily  inspected,  and  will  save  the  life  of 
the  etchant.  One  philosophy  is  that  copper, 
once  removed  from  the  board,  cannot  easily 
be  replaced.  Therefore,  take  off  only  the 
amount  required  to  make  the  circuit  function- 
al. The  final  layout  of  the  trace  pattern  is 
made  on  while  bond  paper.  Preserve  the  orig- 
inal and  make  a  1 : 1  ratio  photocopy ,  since  the 
mask  is  destroyed  during  the  board-making 
process. 

Following  the  layout  of  the  trace,  you 
should  make  a  parts  placement  (or  stuffing) 
diagram.  Parts  placement  is  viewed  from  the 
top  of  the  board  (opposite  of  the  trace  side). 

Preparing  the  Board 

Select  the  board  material  and  cut  it  close 
to  the  finished  size.  The  first  time  you  use 
this  process,  I  advise  that  you  make  the 
board  over-large  by  I  / 16  to  'A  inch .  The  extra 
size  will  accommodate  errors  in  mask  align- 
ment. 

After  cutting  the  board  to  size,  smooth  the 
edges  with  a  file  or  stone.  Next,  polish  the 
copper  with  fine  steel  wool  to  remove  dirt  and 
oxides.  Rinsing  the  board  with  alcohol  or 
lacquer  thinner  will  remove  oil  and  finger- 
prints. Hold  the  cleaned  board  by  its  edges, 


is  effective,  repeatable  and  reliable.  It  sup- 
ports both  single-  and  double-sided  boards. 
Most  of  all,  the  process  is  easily  within  the 
reach  of  all  project  builders,  and  materials 
are  available  from  local  distributors.  AH  of 
the  materials  you  need  are  shown  in  Photo  A, 
except  for  chemicals  and  drill  bits. 

Caveat 

Speaking  of  chemicals,  copper  etchants, 
new  or  used,  are  bad  actors!  If  you  have  kidst 
pets,  or  even  just  an  absent-minded  nature,  be 
careful  how  you  store,  use,  and  dispose  of 
etchant  or  etchant-comaminated  materials' 

In  this  process,  you  simply  use  white  bond 
paper  as  a  mask  while  you  apply  an  etch 
resist.  The  mask  is  removed  after  the  etch 
resist  has  dried.  You  complete  the  board  with 
normal  etching  and  drilling, 
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Photo  B.  Trace  pattern  ruhher-cemented  to  the  board. 


Ha 


Number  16  on  your  Feedback  card 


MHELP 


Your  Bulletin  Board 

We  are  happy  to  provide  Ham  Help  listings  free  on  a 
space  available  basts  To  make  our  job  easier  and  to 
ensure  that  your  fisting  is  correct,  please  type  or  print 
your  request  clearly,  double  spaced t  on  a  full  (8te  *  x 
It")  sheet  of  paper,  You  may  also  upload  a  fisting  as 
E-mail  to  Sysop  to  the  73  BBS  /Hamheip  SIG.  {2400 
baud,  8  data  bits,  no  parity,  1  stop  bit.  (603)  525- 
4438).  Use  upper*  and  lower-case  letters  where  ap- 
propriate. Also,  prmt  numbers  carefully— a  1,  for  ex- 
ample, can  be  misread  as  the  letters  torpor  even 
the  number  7.  Thank  you  for  your  cooperation. 


\  am  In  need  of  schematics  and  service  info  for  the 
Allied  A-25 1 6  ham  band  receiver.  Also,  schematic  for 
ELCO  715  power/SWR  checker,  WW  pay  any  copy- 
ing costs,  etc  Jon  Oanford  KA&SOV.  2115  Joplin 
Ave.,  Joplin  MO  64804, 

I  would  like  to  hear  from  anyone  who  has  success- 
fully applied  amateur  radio,  cellular  telephone  or 
satellite  relay  equipment  for  reliable  phone  patch 
communfcations  from  kayaks  or  small  boats  in  re* 
mote  waters,  e.g.H  Baja  California  or  Tierra  del  Fue- 
go,  South  America.  Keith  R.  Higgins  WA6IYL  PO 
Box  306.  LakewoodCA  90714. 

Need  service  manual  and  schematics  diagram  for 
the  SWAN/CIR  Astro  200A  PLL,  all  solid  slate  trans- 
ceiver Will  pay  copy  and  postage  charge  Call  (60S) 
573-7844  after  210QZ,  or  send  OSL  with  quote  to 
Patrick  Benesch  N4MSQ.  Gen.  Del..  Loyall  KY 
40854, 

/  need  schematics  and/or  manuals  for  a  Dana 
Model  4700  digital  voltmeter  and  for  a  Dana  Model 
8020B  (with  option  200)  frequency  counter.  I  wilt 
purchase  or  copy.  Please  send  a  postcard  ft>sf 
Thanks.  Brian  Gillam  N4KDF.  RT  3  Box  607.  Appo- 
mattox V  A  24522. 


"MEW"  DUAL  &  TRI  BAND  SUPER 
"LINEAR"  ANTENNAS 


MODEL 

FREQUENCY      GAIN 

POWER  LENGTH             USE 

CA-2X4Z 

146  MHz 
446  MHz 

&2dB 
1t5dB 

200W 

15'4M 

BASE/REPEATEB 

CA-2X4FX 

146  MHz 
446  MHz 

■i  5dB 
7,2dB 

200W 

5'ir 

BASE/REPEATER 

CA-2X4M 

140-155  MHz 
440-460  MHz 

4.5dB 
7<0dB 

150W 

& 

MOBILE 

CA-2X4SR 

146  MHz 
446  MHz 

aaoB 

6\2dB 

150W 

3r4" 

MOBILE 

CX-902 

146  MHz 
446  MHz 
1.2  GHz 

3J3dB 

6-GdB 
84dB 

150W 

3r 

BASE/REPEATER 

cx^oi 

146  MHz 
446  MHz 
1-2  GHz 

aodB 

6.6dB 
9.6dB 

100W 

33" 

MOBILE 

CA-630TN 

146  MHz 
446  MHz 
12  GHz 

2J5dB 

2.1 5dB 

5.5dB 

150W 

SOW 

rs* 

MOBILE 

HEW!  ULTRA  COMPACT 
SWR/P0WER  METERS 


CALL  YOUR  DEALER 


CM-200 
CM-300 
CMOO 
CM-420 


144-150  MHz 
200-250  MHz 
420-460  MHz 
140-460  MHz 
650-950  MHz 


NCG 


CM-900 

CM-1200  1250-1350  MHz 

DEALERS  INQUIRIES  WELCOME 


1275  N.  Grove  St. 
Anaheim,  CA  9ZB06 

f714)  63CH54t 
FAX  {714J  630-7024 


CIRCLE  54  ON  READER  SERVICE  CARD 


CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At  . 
call  or  write  for  special  quote 


*     w 


When  it  comes  TO 
FAST  DE  HONEST  DEALING  and 

PROMPT  DEPENDABLE  S-E-R  -  • 


ox>£f  &&z? 


In  1937;  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing*  Quality  Products  and 
Dependable     S-E+R-V-i-C-E"! 

Above  all.  we  fully  intend  to  carry  on  thts  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair*  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


AEA 
Alinco 
Ameritron 
Amphenol 
Ampire 
Antenna 
Specialists 
Astron 


B&W 

Be  I  den 

Bencher 

Bird 

Butternut 

Centurion 


Cushcraft 


Daiwa 
Hustler 
Kantronics 
Kenwood 

Larsen 

MFJ 
Mirage  KLM 

Mosfey 


Palomar 

Radio  Callbook 

Ritron 

Rohn 

Telex  Hygain 

Ten-Tec 

Unadilla/Reyco 

Yaesu 


Write  today  for  our  latest  Bulletin   Used  Equipment  List. 


?***§ 


SELECTION 


%iM\U 


SATISFACTION! 


AMERICA  S  MOSI  RELIABLE  AMATEUR  RADIO  DEALER' 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Wi-iu- Us  Today  For  a  Quoic! 
You'll  Find  Ub  to  be  Courteous,  Knowledgeable 

iind  Honest 

phone  (605)886-7314 
fax  (605)  886-3444 


STORE  HOURS 
it  f  m  icst> 

MDWMT  ffetfllOll 

ttmm  t  I  PM.  (Off 
CIDMD 

MOUDATS 


HAIL  AND 

tflirMOWl 

QWOHH 

vrticoHCO 


182  N.  Maple 

P,0  Box  73 

Watertown.  SO  57201 


Get  the  most  of  HF  Mottling 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Photo  C.  Cutting  the  trace  pattern  from  the  mask  with  the  knife  held  at  a  low  angle. 


meat.  You  may  coireet  errors  at  this  point. 

Remove  paper  burrs  with  the  knife  blade, 
Remove  .spots  of  rubber  cement  by  rolling  a 
ball  of  dried  rubber  cement  over  them,  or  by 
wiping  them  with  a  soft  rubber  pencil  eraser. 
You  can  correct  cutting  errors,  such  as  a  torn 
or  lifted  mask,  during  the  application  of  resist 
material.  Paint  the  adjacent  copper  trace  with 
resist  to  hold  the  mask  in  place.  Repair  any 
resist  running  under  the  partially  lifted  mask 
after  the  mask  is  removed. 

Applying  Resist 

Resist  is  any  material  that  protects  the  cop- 
per during  the  etching  process.  The  etch  re- 
moves all  exposed  copper  not  covered  by  the 
resist.  Any  material  capable  of  rejecting  wa- 
ter will  work  as  a  resist .  Fingernail  polish  and 
lacquer-based  paint  have  proven  to  be  excel- 
lent resist  materials.  Fingernail  polish  is  ap- 
plied with  the  brush  from  the  bottle,  and 
lacquer  may  be  brushed  or  sprayed  on. 
Spraying,  although  faster  than  brushing. 


Transferring  the  Pattern 

Apply  rubber  cement  to  the  copper  on  the 
board  and  to  the  back  side  of  the  paper  mask 
(opposite  the  trace  side).  The  rubber  cement 
must  be  spread  thin  to  eliminate  lumps,  but 
the  whole  surface  must  be  covered  to  prevent 
voids.  While  the  rubber  cement  is  still  slight- 
ly tacky,  position  the  paper  mask  over  the 
copper  without  touching,  and  align  the  paper 
to  the  board.  Lower  the  paper  and  make  con- 
tact, preferably  at  the  center  of  the  board. 
Press  the  paper  down  against  the  board,  rub- 
bing from  the  center  toward  the  edges  to 
remove  bubbles. 

If  wrinkles  occur  in  the  paper,  you  will 
have  to  decide  whether  to  use  the  trace  as-is 
or  start  over  from  scratch.  Sometimes  it  is 
possible  to  lift  an  edge  of  the  paper  to  remove 
a  wrinkle.  When  lifted,  you  will  have  to  add 
rubber  cement  to  the  exposed  copper,  then 
rub  the  paper  down  flat.  Any  paper  hanging 
over  the  edge  of  the  board  should  be  cut  flush 
using  scissors  or  a  sharp  knife.  Photo  B 
shows  the  paper  trace  cemented  to  the  board. 

Wait  a  few  minutes  for  the  cement  to  dry, 
then  transfer  the  trace  to  the  copper.  Mark  the 
spots  for  drilling  holes  with  a  sharply  pointed 
instrument  such  as  a  scribe  or  sharpened  nail . 
Hold  the  pointed  instrument  vertical  to  the 
board  and  press  hard  enough  to  make  a  small 
dimple  in  the  copper.  Copper  dimples  easily. 
The  purpose  of  the  dimple  is  to  identify  each 
drilling  location  after  the  board  is  etched. 
Before  you  begin  marking,  practice  dimpling 
on  a  piece  of  scrap  board  so  that  you  can 
determine  the  amount  of  pressure  you  re- 
quire. 

Using  a  sharp  knife,  cut  the  paper  along  the 
edge  of  a  circuit  trace,  as  shown  in  Photo  C. 
Hold  the  knife  at  a  very  low  angle  to  prevent 
pulling  and  tearing  of  the  paper,  Bear  down 
lightly— you  want  to  cut  only  the  paper,  not 
the  copper.  Don't  worry  about  some  creasing 
of  the  copper.  Try  to  cut  along  the  entire  trace 
line  back  to  the  beginning  point  without  lift- 
ing the  blade.  Lifting  the  blade  and  starting 
another  cut  along  the  same  line  may  cause  a 


Photo  D.  Applying  the  etch  resist  on  the  copper  with  a  brush. 


Photo  E.  Etch  resist  on  the  board  with  (he  mask  removed. 


paper  burr.  After  the  trace  has  been  cut 
completely  along  all  edges,  lift  one  end  of 
the  paper  trace  and  remove  it  from  the  board, 
exposing  the  copper.  Watch  for  uncut  paper 
fibers,  and  cut  them  off  during  the  paper 
trace  lift-off  to  prevent  lifting  of  the  adjacent 


The  exposed  copper  is  the  circuit  trace  you 
want  to  save.  Continue  cutting  and  removing 
the  paper  trace  pattern  until  all  of  the  copper 
trace  is  exposed.  Inspect  the  copper  trace  for 
cutting  errors*  paper  burrs,  and  rabber  ce- 


tends  to  cause  small  voids  in  the  resist, 
making  it  less  desirable  than  brushing, 

Apply  the  resist  material  directly  onto  the 
exposed  copper  where  the  paper  trace  was 
removed  (see  Photo  D),  To  facilitate  paper 
mask  removal,  confine  the  resist  to  the  trace 
area  and  keep  it  off  of  the  paper  as  much  as 
possible.  Allow  the  resist  to  dry  completely, 
and  then  carefully  remove  all  the  remaining 
paper  mask,  Once  all  of  the  paper  mask  is 
removed,  inspect  the  bare  copper  for  resist 
material  between  traces. 
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Regular  SALE 
1C-765  Xcvr/ps/keyer/auto  tuner 314900  2699 


,..:  tart 


IC-781  Xcvr/Rtvr/ps/tuner/soope^..      6149  5199 


(C-751A  9  band  xcvr/.i  30  MHz  rcvr  169900  1469 

PS-35  Intefnai  power  supply 219.00  199" 

FL-63A  250  Hz  CW  filter  (1st  If) 59.00 

FL-52A  5O0  Hi  CW  filter  (2nd  IF)_  115.00  109** 

FL-53A  250  Hr  CW  filter  (2nd  1F)„„  115.00  109" 

FL-70  2,8  kHz  wide  SSB  filter.,, 59.00 

RC40  ExternaMreqyency  controller  49.00 


irwm- 


itr?M      &  *  •* 


Jlk        1ft     *■■     ™»     *** 


IC-735  ttf  xwr/SW  rcvr/mic...,,...,., 

PS-55  External  power  supply 

AM  50  Automatic  antenna  tuner +„. 

FL-32A  500  Hz  CW  lilter.. 

EI-243  Electronic  keyer  unit 

UT-30  Tone  encoder .. 

IC-725  HF  xcvr/SW  rcvr tSpemh 

AH- 3  Automatic  ant  tuner  +.  (Spedel) 

IC-726  10  band  xcvr/6m/.5-30MHz  f% 

IC-2KL  HF  solid  state  amp  w/ps 

IC-4KL  HF  1KW  out  s/s  amp  w/ps 

fX-827  HF  auto,  ant  selector  fipKkl) 
PS- 15  20A  external  power  supply  „..« 
PS-30  Systems  p/s  w/corrj,  6-ptn  plug 

SP-3  External  speaker  .„,„ 

SP-7  Small  external  speaker  „.„„ 

Cft-64  High  stab.  rel.  rtaJ;  751A,  e!c  ... 

SM-6  Oesfc  microphone... . , 

SM-8  Desk  mic  •  two  cables,  scan  , 

AT- 100  100W  8  band  auto,  ant  tuner ... 
AT-500  500W  9-band  auto,  ant  tuner ,., 
AH-2  S-band  tuner  w/mount  &  whip  y« 
AH-2A  Ant  tuner  system,  only  „  (Stoetil) 
GC-5  World  clock (Speml) 


1149.00  9*9** 
219,00  199*s 
44500  389" 

69.00 

64.50 

18.50 

949.00  799" 
489.00  379" 

1299.00  1129 

Regular  SALE 

1999.00  1699 

6995.00  5995 

315.00  269" 

175.00  159" 

349,00  319" 

65.00 

5199 

79.00 

47,95 

89.00 

445.00  389" 
589.00  519" 
75800  689*b 
559.00  469" 

91.95   69" 


Accessories  for  IC  765, 781, 725  •  CALL  for  Prices 


?COM 


*  Large  Stocks 

*  Fast  Service 

*  Top  Trades 

of 


UHF  Regular 

IC-275A  25w  2mFM/SSB/CWw/ps...  1299.00 
IC-275H  100w2m  FM/SSB/CW........  1399.00 

IC-475A  25w  440  FM/SSB/CW  w/ps  1399.00 
IC-475H  IDOw  440  FM/SSB/CW'ty«J  1599.00 
IC-575A  25 w  6/ 10m  xcvr/ps  tSpdtf}  1399.00 
JC-575H  25w  lOOw  G/lOm  xcvr.„ 1699.00 


UHF.  Regular  SALE 

IC-228A  25w2mFM/TTPmicfC/«*M/;  509.00  379" 

IC-228H  45w2mFM/TTPscanf'ty«WJ  539  00  419" 

IC-448A  25w  440  FM/TTP  mic 59900  519" 

UT40  Pocket  beep  function .,  4500 

IC900A  Transceiver  controller 639.00  449" 


r 


•  Chseout  Speml . . . 

IC-900A  Transceiver  controller  with  UX-29H 
2m/25W  and  UX  39A  220/25W  band  unrts 
Package  Price  •  $849" 


LJX-19A  10m,  10w  band  unit 299.00 

UX-29A  2m,  25w  band  unit 29900 

UX-29H  2mf45w  band  unit 349.00 

UX-39A  220MHZ,  25w  unit  (Special)  349,00 

UX-59A  6m.  lOw  band  unit 349.00 

UX-129A  1.2GHz  lOw  band  unit 54900 


269" 
259" 
319" 
279" 
319" 
499" 


IC-901  2m/440MHz  xcvr {tpi&ilj  1 199,00  929Si 

IC4200A  10w,  l.2GHz  m.JChmrf)  699.00  549" 
IC-2500A  35w,  440/ I.2GHz  FM  mobile  999.00  869" 
IC-3210A  25wF  2m/440  FM  jChwiti)  739.00  499" 
IC-24QOA  2m/440FM/TTP...^««5    899.00  699" 

AH-32  2m/440  Dual  Band  mobile  ant       39.00 

AHB-32  Trunk-lip  mount 35.00 

Larsen  PO-K  Rool  mount 23.00 

Larsen  PO-TLM  Trunk-lip  mount.....     24.70 

Larsen  PO-MM  Magnetic  mount 2875 

RM510  2m  25*  repeater ..184900  1649 

RP4020  440MHz  25w  repeater 2299.00  1999 


Use  ym 

CREDIT 
CARD 


miwdcm  pxmu'i 


© 


1 1  l'UL. 


?Jds 
IC-02AT/High  Power 
IC-04AT440r'CfaiMtf 

IC-2SA  2m  JSp«ti) 
IC-2SAT  2m/TF<fy*) 

IC  3SAT  220  HT/TTP 
IC  4SAT  440  HT/np 


Regular  SALE 

409.00  349" 
449.00  329" 

419.00  299" 
439.00  359" 

449.00  369" 
449.00  399" 


IC-2GAT  2m  HT/TTP  429  00  379" 

IC-4GAT  440MHz,  HP  449.00  389" 

IC-32AT  2m/440HT  629,00  549" 

IC-24AT  2nV440  HT  629.00  549" 


limited  Of  fir! 
300ma.  batter 


BP-82  external  7.2V  @ 
lC-2SATor!C-3SATpuchase. 


IC-12AT  12EHzm\tt/nP.JCtmml)  473.00 
IC-12GAT  lw  12GHz  HT/batt/cgr/TTP  52900 
Aircraft  band  handhetds  Regular 

A-2  5W  PEP  synth  aircratt  HT 525.00 

A-2Q  Synth,  aircraft  HT  w/VOR.. 625.00 

For  HT  Accessories  •  CALL  for  Prices 
vers  Regular 

R-71A  100kHz  to  30MH2  receiver,,..,.  $999,00 

RC-11  Infrared  remote  controller 70,99 

FL-32A  500  Hz  CW  filter *     69.00 

FL-63A  250  Hz  CW  filter  (1st  IF) ....     59,00 

FL-44A  SSB  lilter  [2nd  IF) 178  00 

EX-257  FM  unit... 49  00 

EX-310  Voice  synthesizer .„.„,     5900 

CR-64  High  stability  oscillator  jctal      79.00 

SP*3  External  speaker 6500 

CK-70  (EX  299J  12V  OC  option 12.99 


349" 
469" 
SALE 
479" 
549" 


869" 


159" 


O  O  - 


-  O  -i-'O' 


R-70O0  25MHz-2GHz  receiver..,. .1199.00  1029 

RC-12  infrared  remote  controller .„.     70.99 

EX-310  VpEce  synthes^er 59.00 

TV-R7000  ATVumt 13900129" 

AH-7000  Radiating  antenna 99.00 


R-90O0  100KHz-2GHz  all-mode  rcvr ...  5459.00  4699 

Doe  to  trie  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  calf.  Prices  subject  to  change  without  notice. 


Top  Trades  !  •  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Celt  for  our  Quote  Today! 


1  *  Qw  S3  Years  in  Amaieut  Radio 
HOURS:  Mon.  thru  Fli  9-5:30;  Sat.  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


T 


T 


Inc. 


5710  W.  Good 


WICKLIFFE.  Ohio  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

Ohio  WATS  1-80O  362-0290 

^  1-800- 3  2 1-3  594 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

-  AES*  BRANCH  STORES  Associate  Store 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla,  WATS  1-800-432-9424 

Outside i    oaa  q*%-r  inn 


CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  89106   CHICAGO,  Illinois  60630 


1898  Drew  Street 

Phone (813}  461-4267 

No  In-State  WATS 


1072  H.  Rancho  Drive 
Phone  (702)  647-3114 
No  In-State  WATS 
Outside  i    am  rij   mi 


ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312)  631-5181 

OutSide  1      AAA     Mil      CAA1 


•raff  1- 800-327-1917    No  Nationwide  WATS    ESE 1-800-634-6227    E 1-800-621-5802 


~ — : 1 


Photo  F,  The  completed  board  after  etching,  drilling ,  and  solder  coating. 


Photo  G.  The  completed  project  after  component  stuffing. 


Finishing  the  Board 

You  may  etch  the  board  after  the  resist  is 
dry,  about  half  an  hour  after  it  is  applied. 
Trace  smearing  may  occur  during  handling  if 
you  rush  too  much. 

Many  techniques  have  been  developed  for 
etching  printed  circuit  boards,  any  one  of 
which  is  satisfactory.  However,  a  simple  and 
easy  technique  is  to  pour  ferric  chloride  into  a 
plastic  or  glass  tray  to  a  depth  of  about  yA 
inch.  Float  the  board,  copper  side  down*  on 
the  surface  of  the  etch,  [f  you  use  green  Fiber- 
glas™  board  material,  you  can  observe  the 
etching  process  through  the  board.  You  may 
have  to  lift  one  edge  of  the  board  occasionally 
to  purge  trapped  bubbles. 

When  the  process  appears  complete,  re- 
move the  board,  wash  it  with  tap  water,  dry  it 
with  a  paper  towel T  and  inspect  it.  If  the 
etching  is  incomplete,  float  the  board  again. 
When  you  use  a  wide  trace  pattern,  you  don't 
have  to  worry  about  over-etching.  The  heat 
from  a  small  incandescent  lamp,  close  to  the 
etch,  will  speed  up  the  etching  process. 

Another  suitable  technique  for  etching  uses 
a  zipper  top  clear  plastic  bag  as  an  etch  con- 
tainer. Place  the  board  in  the  bag  and  pour 
about  one  inch  of  etch  on  top  of  it.  After 
sealing  the  top,  lay  the  bag  flat,  with  the 
copper  facing  down,  Gently  moving  the  bag 
will  displace  bubbles.  You  can  inspect  the 
board  through  the  plastic  any  time  during  the 
etching  process.  Take  care  to  prevent  leaks  in 
the  bag. 


The  exposed  copper  will  be  removed  dur- 
ing etching.  A  bright  light  and  magnifying 
glass  are  great  aids  for  inspection.  Correct 
bridging  by  cutting  the  resist  and  scraping  it 
away.  Because  of  the  narrow  spacing,  run  the 
knife  blade  between  IC  pads  as  a  precaution 
against  shorts.  Make  trace  opens,  add  a  trace, 
or  correct  an  error  by  brushing  resist  onto  the 
copper  as  needed.  After  the  resist  has  hard- 
ened, cut  and  scrape  the  resist  with  the  knife 
to  obtain  the  final  trace  pattern  and  spacing. 

Marking  the  Board 

Many  times  it  is  desirable  to  identify  termi- 
nals and  voltage  points  on  the  board.  Before 
etching,  the  marks  may  be  scratched  into  the 
resist  with  the  scribe  after  the  resist  has  dried. 
Any  scribe  marks  placed  on  the  bare  copper 
will  be  lost  during  etching.  Where  room  is 
available,  a  patch  of  resist  may  be  placed  on 
the  copper  and  the  marks  scribed  into  it.  The 
copper  must  show  through  the  scribe  marks 
in  the  resist  to  be  etched.  Photo  E  shows  the 
board  ready  for  etching. 

You  may  also  use  a  black  marking  pen, 
since  the  ink  contains  enough  water-resistant 
material  to  restrict  etching.  Take  care  with 
this,  however,  since  the  ink  from  many  resist 
pens  tends  to  break  down  and  become  porous 
during  exposure  to  ferric  chloride  etchant, 
making  the  ink  unsuitable  as  a  reliable  trace 
resist.  Of  course,  after  the  board  has  been 
etched,  you  can  use  the  marking  pen  on  the 
component  side  of  the  board  to  identify  part 
polarity  and  location. 


Materials  Needed  for  PC  Board  Etching 

Copy  of  the  circuit  trace  {actual  size). 

Fingernail  polish  or  lacquer  paint  (any  color  other  than  dear), 

X-acto  knife  or  equivalent  with  a  pointed  blade. 

Rubber  cement  for  paper  use  only. 

Printed  circuit  board  material  cut  to  size  (single  or  double  sided,  as  required). 

Sharp  scribe  or  pointed  nail. 

Fine  steel  wool  (clean  and  oil  free). 

Lacquer  thinner  or  acetone. 

PC  board  drills  #57  and  #62,  or  as  required. 

Copper  etchant  (feme  chloride  or  equivalent). 


Procedure  Summary 

1 .  Prepare  a  1 :1  ratio  copy  of  the  circuit  trace. 

2.  Clean  the  copper  on  the  board. 

3.  Coat  both  the  paper  mask  and  the  copper  with  rubber  cement. 

4.  Align  the  paper  to  the  board,  press  down  and  rub  from  the  center  to  the  edges. 

5.  Indent  the  hole  locations  with  a  scribe. 

6.  Cut  along  the  trace  lines  with  a  knife  held  at  a  very  shallow  angle. 

7.  Remove  the  paper  in  the  area  of  the  trace.  Repeat  steps  6  and  7  until  all  the  copper  trace  is 
exposed. 

8.  Inspect  the  exposed  copper. 

9.  Paint  the  copper  with  fingernail  polish  or  lacquer.  Attempt  to  keep  the  paint  inside  the 
trace  area. 

10.  Altow  the  paint  to  dry. 

1 1 .  Remove  the  remaining  paper  mask. 

12.  Inspect  and  repair  the  trace  pattern. 

13.  Etch  the  copper. 

14.  Remove  the  resist. 

1 5.  Drill  and  clean  the  board. 

16.  Solder  coat  the  trace. 

17.  Install  the  components. 
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After  the  etching  process  is  complete,  re- 
move the  resist  with  a  solvent  such  as  lacquer 
thinner,  acetone,  or  nail  polish  remover.  A 
small  amount  of  solvent  on  a  paper  tissue  will 
clean  the  hoard.  With  the  resist  removed,  the 
board  is  ready  for  drilling.  After  drilling, 
clean  the  board  with  steel  wool  and  solvent 
before  stuffing  and  soldering  components. 

Hole  sizes  are  a  matter  of  personal  choice 
and  application,  I  suggest  the  following  drill 
sizes  as  a  guide:  057  drill  for  W  watt  resistor 
leads  and  jumper  wires;  #62  drill  for  IC  pins. 
transistor  leads,  and  xA-lA  watt  resistor 
Leads. 

Solder  Coating 

After  etching  you  may  wish  to  add  a  solder 
finish  to  the  copper  trace.  The  advantages  are 
better  solder-ability,  uniform  appearance, 
and  reduced  copper  oxidation.  To  solder  coat 
the  board,  you  must  first  clean  it  with  fine 
steel  wool  and  a  solvent. 

To  solder-coat  the  board:  I)  Coat  the  cop- 
per with  rosin  flux;  2)  Place  a  small  drop  of 
solder  on  ihe  flat  tip  of  a  25-30  watt  soldering 
iron;  3)  Touch  the  solder  to  the  copper  and 
draw  the  iron  across  the  copper,  leaving  a 
solder  trail  and  adding  small  amounts  of  sol- 
der from  time  to  time;  4)  Continue  drawing 
solder  over  all  of  the  exposed  copper  until  it  is 
uniformly  coated:  5)  Clean  the  coated  board 
with  solvent  to  remove  the  flux.  CAUTION; 
Move  the  iron  rather  rapidly  to  prevent  burn- 
ing the  board  or  lifting  the  copper.  Practice 
the  coating  process  on  a  scrap  board  to  work 
out  the  technique* 

Photo  F  shows  the  board  after  it  has  been 
etched,  drilled,  and  solder-coated.  Photo  G 
shows  the  beard  after  it  has  been  stuffed  with 
parts. 

Double-Sided  Boards 

You  can  make  double-sided  boards  using 
this  same  process.  However*  you  must  take 
care  to  preserve  registration  of  the  two  sides. 
The  trace  patterns  for  both  sides  must  be 
registered  to  each  other  with  keying  targets  or 
marks  before  you  start  the  process.  Other- 
wise, the  second  side  will  need  trace  adjust- 
ments. 

Prepare  the  first  side  of  the  board  as  you 
would  for  a  single-sided  board.  I  suggest  that 
the  first  side  be  the  more  complex  trace  pat- 
tern. You  may  have  to  adjust  the  second  side 
to  accommodate  the  registration. 

Rubber-cement  the  first  trace  pattern  onto 
the  board  and  allow  the  cement  to  dry.  Cut  the 
trace  pattern  as  for  a  single  sided  board  and 
add  the  resist  material .  When  you've  finished 
the  first  trace  transfer,  turn  the  board  over 
and  cover  the  second  side  with  resist.  Next, 
etch  the  first  side,  then  remove  the  resist  from 
the  second  side.  The  resist  may  remain  on  the 
first  side  if  you  want,  but  inspection  of  the 
trace  must  not  be  inhibited  by  the  presence  of 
resist. 

Drill  small  holes  through  the  registration 
marks  to  provide  keying  for  the  second  side 
trace  registration.  Insert  wire  pins  through 
the  registration  holes  and  stabilize  them  with 
resist.  Prepare  the  trace  pattern  for  the  sec- 
ond side.  Prick  the  registration  marks  in  the 


mask  to  provide  easy  access  for  the  pins.  Coat 
only  the  back  side  of  the  paper  mask  with 
rubber  cement.  Place  the  mask  onto  the  pins, 
but  do  not  press  it  against  the  board.  Hold  the 
board  by  its  edges  and  inspect  the  two  sides 
for  trace  orientation.  Lift  the  paper  mask  off 
the  board  as  far  as  possible  and  coat  the  cop- 
per with  rubber  cement.  Starting  in  the  mid- 
dle of  the  mask,  press  the  mask  down  against 
the  board  and  rub  outward .  Allow  the  cement 
to  dry  completely,  and  again  inspect  for  ori- 
entation. 

If  in  doubt  about  registration,  drill  two  or 
three  component  holes  through  the  board 
from  the  first  side.  If  the  hole  locations  have  a 
close  match  by  landing  on  the  desired  solder 
pads,  then  proceed  with  the  trace  transfer  on 
the  second  side.  However,  if  second-side 
trace  adjustments  are  required,  drill  all  of 
the  holes  through  the  board  from  the  first 


side.  Using  a  pencil,  mark  the  trace  adjust- 
ments corresponding  to  the  hole  positions 
onto  the  paper  mask.  Proceed  with  the  trace 
transfer  and  resist  application.  Before  you 
etch  the  second  side,  you  will  have  to  re-coat 
the  first  side  of  the  board  with  resist  to  cover 
scratches  and  exposed  trace  edges.  Etch  the 
second  side,  then  remove  the  resist  from  both 
sides. 

Double-sided  boards  usually  require  plated 
through-holes  for  making  circuit  connections 
from  one  side  of  the  board  to  the  other.  In  lieu 
of  plating  the  holes,  when  room  on  the  board 
permits,  you  can  add  registered  pads  to  each 
side  of  the  board  to  accommodate  a  jumper 
wire.  If  the  board  was  designed  for  plated 
through-holes,  and  plating  is  not  available, 
you  will  have  to  solder  every  component  lead 
on  both  the  top  and  bottom  side  of  the  board  to 
provide  the  through  connection. 


Tune 

into  the  Sun 

with  the 


HAM  10 


ten  meter 

ham  antenna 


The  sunspol  cycle  is  peaking  and  10 
meter  propagation  is  at  its  height  allowing 
you  WORLD  WIDE  communication  from 
your  vehicle.  To  capture  this  phenomenon, 
American  Antennat  manufacturer  of  the 
world  famous  K40  Antenna  presents 
the  HAM  10 

Guaranteed  to  outperform 

any  competitor  or 

YOUR  MONEY  BACK! 


Exclusive  Features: 

*  Handles  maximum  power 

limits  from  novice  to  extra 

*  Computer  designed  for 

optimum  performance 

*  Stainless  steel  whip  and  base 

*  Comes  assembled  and  tuned 

with  an  adjustable  trunk  lip 
mount 

*  ALSO  AVAILABLE: 

Our  heavy  duty  Magnamount 

K40  Electronics 

1-800-323-6768 


MAGNAMOUNT 
ROOF-MOUNT 


In  Illinois  call 
1-800-942-8175 
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enteryns 


Call  us  for  all  your  amateur  needs. 
We  ship  worldwide.  We  service  amateur  equipment 


YAESU 


FT-1000D 

FT-767GX;  FT-757GX-II;  FT-747GX;  FT-736R; 
Handhelds  for  2MT  220,  &440Mhz:  Mobile  rigs; 
Dualbanders.  and  other  Yaesu  equipment  & 
accessories.  Call! 


ICOM 


IC-735 

160-10M,  General  Coverage  Receive,  Duel  VFO 
&  12  Memory  Channels,  QSK,  Compact. 

SPECIAL! 

ICOM  2  Meter  Mobile  FM  Transceivers 
CALL  US! 


TEN-TEC 


OMNI  V 
OTHER  TEN-TEC  PRODUCTS: 

Model  561  Corsair  II  HF  Transceiver 

Model  585  Paragon 

Model  425  Titan  Linear  Amplifier 

Model  420  Hercules  Solid  State  HF  Amplifier 

Model  238  Antenna  Tuner 


ANTENNAS 

ICUSHCRAFT 

A3STribander 
A4S  Til  bander 
A3WS  18 and  24  MHz  Beam 
R5  (10F12t1 5,1 7,20)  SPECIAL!! 
APS  (80- 10  Vertical) 
A50-5  5-ef6M,beam 
617-6B  6  Mtr  "Boomer" 
ARX-2B.  ARX-450B  &  AR-270 
A147-11  11-el  146-148  MHz 
215WB  15-el  wide  band  2M 
32-19 19^61. 2M  beam 
4218XL16-6I 2M  Boomer 
424824  eL  432  MHz 
AOP-1  OSCAR  pack 

Call  lor  prices  on  the  entire  line! 

KLM 

KT34A. , $409.00 

KT34XA  599  00 

HF  Monobanders.  VHF,  UHF,  A  OSCAR 

antennas  in  stock. 

ALPHA-DELTA 


&  TOWERS 

ROHN  TOWERS: 

SELF-SUPPORTING 
(6  sq,  ft.  model) 

BX64  64   ft SCall 

(10  sq.  ft.  models) 

HBX40  40   ft. $Catl 

HBX48  48   It ,$CaE! 

HBX56  56   ft $Cail 

(18  sq.  ft,  models) 

HDBX40  40   ft- SCafl 

HDBX48  48   ft $Cafl 

(Ratings  based  on  10  ft.  boom,) 


DX  ASIoper , <  ^$46.95 

DXCC .*.». 7995 

L_r^  r  \     4^  L^  ■■■■■■■■«■■  ■■■■■■  ■  ■  »  ■  ■  ■  ■  ■«  i  ■  ■  ■  ■  ■  ■  ■*  -■  wr+Jf  -  +J  hJ 


HUSTLER 

6BTV      80-10  mtr  vertical 
5BTV      80-10  mtr  vertical 
G6-144B  2  mtr  base  antenna 
G7-144     2  mtr  base  antenna 

Complete  mobile  systems, 

BUTTERNUT 

HF6VX  Vertical,  80- 1QM 

HF2V  Vertical.  80  &40M 

HF5B  Compact  beam  2Q-T0M 

We  have  elf  Butternut  accessories. 

DIAMOND 

Our  best  selling  dual  band  antennas, 
Antennas  for  2  meters  and  440  MHz. 
NEW!  U  5000:  2M,  440  MHz,  1,2GHz, 


GUYED  TOWER  SECTIONS 

25G    45G,  S5G  &  accessones 
Call  lor  Current  onces. 

New!  7  ft.  UPS  shippabte  2SG 
sections 

FOLD-OVER  TOWERS 

Call  for  current  prices 

TELEX/hy-gain 

Crank-up  towers:  37  -70  * 

TH7DXS:  7-et.  tribander 
TH5Mk2:  Sel  trii 
Explorer-14:  tri 
Discoverer  40  Me 
205BAS:  5-eit20M,  be**m 
204aAS:  4 -el.  20  M  beam 
155BAS:  5-et.  15M.  beam 
.  >d.  l&M  beam 
t-WiQ  M  vertical 
r/WBS:  60-10  M.  vertical 
V2S;  V3St  SV4S 
215  DX;   15  el  144  MHz  beam 
7031 -DX:  31  el.  432  MHz  beam 
64 BS  &  668 S:  6  Meter  beams 
OSCAR  Link  Antennas 

Complete  inventory.  Call  for  prices. 


YAESU 


0400% 
GBOOSDX 
G  1Q00SDX 


Uflht/rn*dfum  duty 
Mrtium  duty. 
Mttflumftiaavy  duly. 

Heavy  duly 


ROTATORS 

TELE)fJhy*gatn 


Efevatlon  fc  u-«l  roion: 

G-S0O A  El«val  tort  only , 

G*40QB  AMt 

G-MOQB  Az-el 


ARJ0 
CD  45 1 1 
Harnrv 
TKX 

HDR-300 

ORION 

New  H  wy  duty 


3-0  tq-  tt. 
8  5  iq.  tt. 
I5aq.fi. 
Miqtl 
25  sq .11. 


M2 

MT  3000     Hwydutyatevitlon 
rolo?  tor  LARGE  VM  F  and 

EME  arrays 

ALLIANCE 

U  1 10  Light  duly  ■l«va»qn.  149  95 


-v.  ACCESSORIES 

.^^  MFJ 


989C  TUNER 
Complete  MFJ  inventory! 

HEATH 

SB-1000  Linear  Kit 

SA-2060  Tuner  KM  HT's 

Packet  Gear      HW-9  QRP  Rig 

Twin  Band  Mobile  Xcvrs 

Call  us  to  order  HEATH  gear, 


PK-232 

Morse.  Baudot,  ASCII.  AM  TOPI 
Packet.  Facsrrriite  &  Navtei 


AT-300  TUNER 

SPECIAL! 

ISOPOLES  &  M2  ANTENNAS! 


NYE  Viking  MB V-A 


rf  concept* 


ASTRON  POWER  SUPPLIES 


I 


AMERHRON  AL-82A 


HS*^  A  *  >  *  * 
RS2UA 

R&20M  . , . 

VS  20M  .  .  . 


$  3995 

.  .  B8.95 

109.95 

.124,96 


RS7A J  49,96 

RS-36A 139.05 

nS*J9"  .     ....  1  jo.35 
VS-3SM 174,95 


RS-12A.  ... 
RS-6QA* . . . 

RS-50M  . . . . 
VS-50M 


J  69.95 
,.199.95 
.,219.95 
. .  232.95 


WIRE  &  CABLE 

BELDEN  COAX:  (Performance not  problems) 

99 1 3  low  I  o  ss ,  50  ohm  R  G~8X  ( 9258)  >  50  o  h  m  t  Foam . 

RG-213LJ  (8267),  50  ohmr  mil  spec.  RG-11A/U  (6261  J,  75  ohm 

RG'SIU  (8237),  50  ohm  RG-58/U  {8259)T  50  ohm 

RG^U  (8214),  50  ohmt  Foam,  RG-59/U  (8241),  75  Ohm 

RG  214/U  18268),  50  ofim,  double  shield 
Don't  settle  for  less  than  the  beet.  Cell  us  for  Balden. 

COPPERWELD  ANTENNA  WIRE: 

Solid:  12  ga...$0.12/n .;      Solid:  14  ga...$0  09/tt.;      Stranded  14  ga.SO  10/tt 

ROTOR  CABLE: 

Standard  (6*22, 2-18} ... ,  50,23      Heavy  Duty  (6-18, 2-16) .... .  $0.39/ft. 

Call  For  Jumpers  And  Custom  Cable  Assemblies, 
We  stock  Amphenol  Connectors  and  Andrew  Heliax, 


VISA        Mastercard 

Personal  checks  verified  with 

Teiecheck 

Prices  subject  to  change  without  notice. 
Shipping  additional  except  as  noted. 
Returns  subject  to  *5%  restocking  fee 


ORDER  TOLL  FREE 

1  -800-233-2482 

Shipping  info.,  Technical,  Inside  Minnesota.  &  DX 

21 8-765-3254 
FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 
Me rri field,  WIN  56465 

Afore  than  a  source a  solution. 
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H 


Number  1 7  on  your  Feedback  card 


AMSWITHCL     S 

Kids  are  Talking 


Carole  Perry  W82MGP 

PO.  Box  13164B 

Staten  island  NY  10313-0006 

Marketing  Our  Hobby 

Amateur  radus  is  a  dynamic,  multi- 
face  ted  hobby  and  service  As  such,  tt 
is  comprised  of  many  factions  and  spe- 
cial mierest  groups,  This  is  as  it  should 
be,  Any  organization  that  wishes  to 
grow  and  expand  its  horizons  musi  al- 
ways pay  atteniion  to  its  component 
parts  and  to  move  forward  in  a  way  that 
best  serves  the  interests  of  the  whole 
entity. 

The  one  issue  that  I  feei  should  be  of 
concern  to  all  special  interest  groups  in 
amateur  radio  is  that  of  growth  and  ex- 
pansion "Growth"  in  the  sense  of  in- 
creasing our  membership,  and  "ex- 
pansion" in  the  sense  of  all  of  us  being 
receptive  to  new  ideas  and  approach 


We  have  so  much  to  offer  people 
if  only  they  knew  it!  F  have  often  sat 
in  a  Burger  Ktng  or  a  McDonald's  and 
wondered  why  local  ham  clubs  weren't 
advertising  (for  free  rn  most  cases) 
their  willingness  to  go  into  a  local 
school  for  a  demo,  or  the  fact  that  they 
were  conducting  license  classes. 

I  have  never  gone  to  a  ham  conven- 
tion where  I  didn't  make  a  mental  note 
lo  myself  to  scream  at  someone  for  not 
lapping  the  very  obvious  segment  of 
the  population  of  attendees  called 
"Spouses  '  There's  probably  not  a 
male  ham  radio  operator  reading  tfr*s 
who  at  one  time  or  another  hasn't 
Tore  ad.  begged,  cajoled  or  bribed  his 
wife  to  "just  get  a  license. M  Wouldn't  it 
be  nice  if  at  a  convention  we  coutd  offer 
a  weekend  mlroductory  course  on 
How  to  Surprise  Your  Spouse  and 
Get  a  Ticket"?  Perhaps  wed  see  large 
numbers  of  women  attending  a  conve- 
nient workshop  winch  could  offer  prac- 
tical help  on  how  to  get  started  and 
what  to  do  next  m  a  non-threatening 
(translation:  no  husband  being 
present)  environment.  How  many  hus- 


bands could  really  successfully  teach 
their  wives  how  to  drive?  Let's  not 
leave  ham  radio  motivation  and  in- 
struction in  their  otherwise  very  capa- 
ble hands,  either.  Let's  send  the  ladies 
10  workshops  conducted  by  profes- 
sionals. Let's  gel  well-trained  instruc- 
tors who  can  best  encourage  them  and 
show  them  how  much  fun  it  can  be — 
especially  when  they  surprise  the  "old 
man."  We  need  some  good  marketing 
efforts  here  Just  think:  If  it's  success- 
ful.  we'd  be  doubling  the  number  of 
hams  in  the  family— not  to  mention 
eliminating  the  need  to  have  'How  to 
Care  for  Your  Petunias'4  forums  at  con- 
ventions. 

Helping  People  Find  Us 

I  can  let  my  fingers  do  the  walking 
through  the  Yellow  Pages  to  find  most 
things  I'm  looking  for.  Why  can't  some- 
one find  out  where  the  nearest  ham 
radio  dub  is  located  by  doing  the  same 
thing? 

I  feel  that  all  the  dialogue  about  the 
no-code  license  and  the  license  re- 
structuring is  addressing  the  cart  first 
raiher  than  the  horse.  I'd  love  to  see 
the  "90s  be  the  decade  of  a  huge  mar- 
keting and  enlightenment  effort  on  all 
our  parts.  We  already  know  lhat  what 
we've  got  here  is  pretty  terrific:  now 
lei's  tell  the  rest  of  the  world  about  it. 
Good  sound  marketing  techniques  are 
what  we  need 

My  own  best  efforts  and  expertise 
are  in  the  area  of  education  This  is  a 
wide-open,  wonderfully  fertile  area  in 
which  to  incorporate  amateur  radio. 
Having  taught  "Introduction  to  Ama- 
teur Radio"  in  a  New  York  City  school 
for  nine  years.  I  can  tell  you  lhat  the 
possibilities  are  as  limitless  as  your 
imagination  We  hope  to  use  this 
column  as  a  forum  to  encourage  let- 
ters, requests  and  questions  about  us- 
ing amateur  radio  in  the  classroom, 
about  how  to  motivate  young  people, 
or  perhaps  to  keep  the  general  ham 
population  aware  of  how  they  can  all 


Photo  A  Dawn.  Kevin  KB2JNP,  Carofe  WB2MGP  and  Mary  KB2IGG 


Photo  6.  Carofe  WB2MGP  having  some  fun  with  the  students  in  her  ham  radio 
class 


play  a  vital  role  in  helping  youngsters 
discover  all  that  is  so  terrific  about  am- 
ateur radio. 

All  thoughtful  questions  and  ideas 
are  welcomed.  Let's  use  this  column 
as  a  resource  to  help  each  other. 


Carole  Perry  WB2MGP  has  been 
leaching  'Introduction  to  Amateur  Ra- 
dio" at  intermediate  School  72  tn 
Staten  is f and.  New  York,  for  nme 
years.  She  is  the  creator  of  the  curricu- 
lum currently  bemg  taught  to  sixth, 
seventh-  and  eighth-graders  She  is 
the  president  and  founder  of  Media 
Mentors ,  Inc.,  the  company  that  mar- 
kets the  curriculum  package 
Carofe  received  the  prestigious  1987 


Dayton  Ham  of  the  Year  Award,  the 
1967  ARRL  Professional  instructor  of 
the  Yea*  Award  and  the  1987  CONEX 
(QCWA  Northeast  Chapters)  Teacher 
of  the  Year  Award.  NASA  Education 
Department  selected  her  to  attend  a 
special  Educator's  Conference  and  a 
VIP  viewing  of  the  Space  Shuttle  At- 
lantis in  April  1989- 

Carole  is  also  an  ARRL  Assistant  Di- 
rector tn  the  Hudson  Division  and  ts 
Chairperson  of  the  Hudson  Division 
Educational  Task  Force.  She  is 
presently  serving  on  the  National  Edu- 
cation Committee  of  QCWA,  in  198B 
she  was  selected  to  be  an  Educational 
Advisor  to  the  ARRL  Education  Depart- 
ment. 


QSO  Tutor 

Study  Aid  Tor  the  Amateur  Radio  Exams 


cwk*^1*** 


All  ynu  ntH-d  U\  \mn  I  he  rank*  of  Amjlvur  rudio  operators.* 

(lhlain  \\mt  "Movie*  license  or  upgrade  lu  a  higher  class  Ihe 

u&sx  \*av  on  your  personal  rompuluf  wilh  Q.20  'filter.       ^s/V'*^ 

Program  Features:  1  \***    . 
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Build  a  Portable  Mast  Mount 

A  "spare"  mount  that's  always  ready: 

by  John  R.  Somers  KC3YB 


If  you've  ever  tried  to  erect  a  temporary 
antenna  on  a  mast  under  emergency  or 
even  Field  Day  conditions,  or  on  a  parking  lot 
at  a  country  fair,  or  in  a  roadside  picnic  area 
during  a  UHF  opening,  you  wit]  realize  the 
need  for  this  little  mount.  Its  dirt  cheap  and 
small  enough  to  keep  in  the  car  for  whatever 
situations  may  arise,  and  it  makes  life  so 
much  easier? 

The  Need  Exists 

The  problem  with  any  antenna  mast  is  that 
it  won1!  just  stand  there  by  itself:  it  has  to 
have  something  to  hold  it  up.  Normally  this  is 
accomplished  by  guy  wires  and  anchors,  but 
this  solution  isn't  always  convenient,  or  per- 
missible, such  as  in  the  aforementioned  park- 
ing lot  Besides,  it  seems  thai  one  of  the  main 
functions  of  guy  wires,  in  most  cases,  is  to 
trip  people.  What  we  need  is  something  that 
will  support  an  antenna  mast  unaided.  Some- 
thing that  will  always  be  close  at  hand. 

While  rearranging  the  trunk  of  my  car  one 
day,  I  realized  just  how  heavy  a  spare  tire  and 
wheel  are.  The  thought  occurred  to  me  that 
some  type  of  mast  support  connected  to  the 
wheel  would  be  easy  to  erect  and  more  or  less 
self-supporting.  As  the  wheel  already  had 
bolt  holes,  my  support  could  merely  bolt  in 
place  when  needed. 

The  Tw<MVI  inute  Support 
Using  a  couple  of  short  lengths  of  I  lA " 


Photo.  Once  constructed,  you  can  assemble 
this  mobile  mount  for  your  antenna  in  about 
two  minutes!  Note  that  the  wheel  is  positioned 
brake  drum  side  up. 


angle  iron,  J  welded  them  together  into  a  *lT 
shape  positioned  so  that  they  would  cover 
bolt  holes  in  three  places  on  the  wheel .  Then  I 
welded  an  18"  piece  of  galvanized  mast  verti- 
cally to  the  tee.  After  al  igning  the  assembly ,  1 
marked  the  location  of  the  holes  1  needed,  and 
and  drilled  three,  using  a  xh "  bit. 

To  hold  the  assembly  together,  I  use  1  Wl 
bolts  and  wing  nuts  so  1  don't  have  to  worry 
about  carrying  tools  with  me.  When  not  in 
use,  I  keep  the  bolts,  washers,  and  nuts  at- 
tached to  the  mast  support  so  I  don't  lose 


anything.  When  I  need  to  use  the  mast,  I  can 
assemble  it  in  a  couple  of  minutes,  I  have 
found  that  the  unit  is  more  stable  if  I  assemble 
it  with  the  brake  drum  side  (concave  side)  of 
the  wheel  upT  which  lowers  the  center  of 
gravity, 

A  Starting  Point 

As  I  expected,  how  well  the  mast  stands 
unguyed  depends  on  which  antenna  is  on  top. 
I  can  generally  attach  a  2  meter  col  linear  at 
the  top  of  20  feet  of  mast.  Likewise  for  a 
small  UHF  array,  white  about  fifteen  feet  is 
tops  for  a  portable  2  meter  beam.  Obviously, 
wind  has  an  effect  as  well.  A  guy  ring  at- 
tached near  the  top,  with  wires  or  ropes,  will 
increase  usable  mast  height  and  stability. 
Wire  antennas,  particularly  inverted- V"s, 
work  well  for  this  purpose. 

For  Field  Day,  you  can  interconnect  sever- 
al of  these  mounts  with  dipoles  in  between 
and  slupers  or  guys  on  the  ends.  You  can  even 
use  a  small  beam  antenna,  though  it  will  defi- 
nitely require  guying.  The  advantage  in  this 
ease,  though,  is  the  ease  with  which  you  can 
raise  the  mast  assembly . 

Although  the  mast  support  described  above 
can  be  pressed  into  service  in  a  number 
of  ways,  the  important  thing  is  that  you 
can  get  your  antenna  up,  and  get  on  the  air, 
quickly  and  without  a  whole  lot  of  fuss* 
Sometimes,  a  few  seconds  saved  can  be  im- 
portant. 


TOP  UiELU 


Mast 
Section 


Angle 
Iron 


Galuinized  Mast 
18"  Long 


1/2M  Bolts  1.5"  long 


/ 


®  f  1.25"  H  1.25" 

-^1  ^     j  -\       Angle  Iron 
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Mounting  holes 
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fit  tire) 
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Spacing  of  holes  to 

match  mounting  holes 

on  the  tire 


Figure.  A  It  you  need  are:  two  pieces  ofl  *&  *  x  I V*  n  angle  iron  (length  to  fit  wheel  t;  ^*xi^H  he x  head  bolts;  3  fa"  washers  and  wing  nuts;  and 
one  piece  of  galvanized  steel  antenna  mast, 
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73  Review 


by  Larry  R.  Anton uk  WB9RRT 


Fluke  Model  87 

A  new  digital  multimeter  from  the  80  Series. 


John  Fluke  Mfg.  Co..  Inc. 

P,0.  Box  C9090 

Everett  WA  98206 

{206)347-6100 

Price  Class:  $290 


In  late  1983,  the  Fluke  Manufacturing  Com- 
pany rocked  the  electronics  world  with  the 
introduction  of  the  70  Series  of  digital  multi- 
meters. The  top-oMhe  line,  Model  77,  was  the 
first  handheld  to  have  both  digital  and  analog 
readouts, 

It  was  tough,  easy-to-use,  small,  and  even 
had  a  ••memory-"  It  would  remember  the  last 
reading  it  took-handy  if  you  were  using  it  in  a 
hard-to-reach  spot,  Pretty  neat  stuff.  It  wasn't 
long  before  Fluke  77s  were  as  abundant  as 
Simpson  260$. 

The  New  Generation 

Mot  being  a  company  to  rest  on  its  laurels. 
Fluke  has  recently  come  out  with  the  next 
generation  of  DMIvIs,  the  80  Series.  The  60 
Series  truly  represents  the  next  generation  of 
instruments,  not  just  a  new  color  case  and  a 
different  ad  agency.  The  features  that  made 
the  Model  77  stand  out  were  enhancements  to 
the  basic  DMM  operation—range  hold,  bar 
graph,  diode  testing.  The  features  that  make 
the  Model  87  stand  out  are  the  inclusion  of 
completely  different  test  instruments  along 
with  the  meter— a  frequency  counter  and  ca- 
pacitor checker. 

All  the  basic  DMM  features  of  the  77  are 
included  and  made  easier  to  use,  In  addition, 
the  Model  67  provides  true  RMS  voltage  read- 
ings. And  the  unit  will  report  minimum,  maxi- 
mum, and  average  readings,  on  the  various 
ranges,  over  a  penod  of  up  to  36  hours. 

It  is  tempting  to  place  the  80  Series  in  the 
Fluke  line  right  between  the  70  Series  and  the 
8000  Series  of  professional  handhelds,  but 
this  series  refuses  to  be  pigeonholed.  The 
Model  87  has  a  built-in  frequency  counter  and 
it's  not  a  second-thought  feature.  The  counter 
has  200  Hz  to  2O0  kHz  ranges,  with  excellent 
accuracy  and  resolution.  (While  the  accuracy 
over 200  kHz  isn't  specified,  my  test  unit  mea- 
sured a  455  kHz  local  oscillator  with  no  prob- 
lem.) 

We  can't  group  the  Mode!  87  with  other 
audio  frequency  counters,  though.  It's  also  a 
capacitor  checker.  It  measures  from  5.0  nF  to 
5.0  uF<  with  1  %  accuracy.  (If  we  need  to  mea- 
sure a  cap  greater  than  5.0  uF,  the  folks  at 
Fluke  include  a  section  in  the  manual  that  tells 
us  how  to  estimate  these  values.) 

If  we  decide  to  simply  call  the  Fluke  87  a  test 
instrument,  taking  the  frequency  counter  and 
cap  checker  for  granted,  we  still  get  a  great 
DMM.  Its  display  is  back-lit  for  those  dark 
nights.  It  calculates  minimum,  maximum,  and 
average  values.  The  user  can  define  the 
amount  of  change  that  will  allow  a  value  to  be 
recognized  as  a  change— 1  ms  or  1  second. 


Photo  A.  The  Model  87  digital  multimeter. 

An  'Input  Alert"  circuit  tells  you  if  you  plug  the 
leads  into  the  wrong  jacks  for  the  function  you 
have  selected.  A  REL  mode  lets  you  take 
readings  relative  to  a  set  value— or  to  zero  out 
test  lead  effects  when  making  sensitive  mea- 
surements. Diode  test.  Continuity  tone-  The 
list  of  standard  features  goes  on.  In  addition, 
various  power-up  features  let  you  define 
parameters  for  specific  measuring  jobs — high 
input  impedance  on  the  low  voltage  range. 
MIN-MAX  recording  speed,  4W  digit  display, 
disable  beeper  or  auto-power  off. 

The  Only  Drawback 

The  Fluke  Model  87  is  truly  a  splendid  in- 
strument, and  is  destined  to  become  the  next 
"one  on  every  bench"  multimeter.  It  does 
have  one  small  drawback,  however. 

The  unit  does  so  many  different  things  that  it 
may  be  difficult  to  remember  some  of  the  oper- 
ations unless  they  are  used  often.  Keep  the 
manual  handy. 

If  Fluke  can  produce  a  meter  like  this  only  a 
few  short  years  after  developing  the  Model  77, 
what  will  they  have  if  I  wait  a  year  or  two? 
Maybe  a  built-in  o'scope,  logic  analyzer,  sig- 
nal generator,  with  a  soldering  iron  that  pops 
out  the  back.  .  .Hmmm 


Larry  Antonuk  WB9RRT  has  written  numer- 
ous reviews  on  test  equipment  and  electronics 
books.  He  currently  works  as  a  project  man- 
ager for  a  land  mobile  service  shop  in  Keene, 
New  Hampshire.  He  enjoys  home-brew 
projects,  experimentation,  and  instrumenta- 
tion. Contact  him  at  P.Q,  Box  452,  Marlbor- 
ough NH  03455. 


Digital  Signal 
Processing 


1 


L.L.  Grace  introduces  our  latest 
product,  theDSP-12  Multi-Mode 
Communications  Controller.The 

DSP-12  is  a  user-programmable, 
Digital  Signal  Processing  (DSP) 
based  communications  controller 

Why  DSP? 

Digital  Signal  Processing  offers 
■   Ideal  modem  filters 

•  Superb  signal  recovery  abilities 

•  Flexibility  one  hardware  platform 
does  all  modems 

•  New  modems  can  be  added  without 
hardware  changes 

•  Wide  dynamic  range 

•  Excellent  weak-signal  performance 

•  Room  to  grow  into  the  future 

DSP-12  Feature*  Include  . . . 

•  Over  40  modems  are  available  in 
the  basic  unit,  including  Packet. 
RTTY\  Morse.  WEFAX.  FSK,  and  PSK 
modems  for  high-speed  packet  and 
satellite  work!  Speeds  range  up  to 
9600  bpsl  56001  DSP! 

•  Multi-tasking  operating  system  built 
iril 

•  PC-compatible  (V40)  architecture 
supports  all  BIOS  &  DOS  calls  and 
allows  development  using  normal  PC 
development  tools! 

•  V40  Operating  System  and  terminal 
program  software  source  code  is 
public  domain  &  readily  available* 

•  RAM  expandable  to  1  megabyte! 

■  EPROM  expandable  to  384  kilobytes! 

■  Three  analog  radio  connectors.  RX  & 
TX  can  be  split  in  any  combination. 
Tuning  outputs  available  on  each 
connector' 

•  Both  DSP  and  terminal  programs  can 
be  down-tine-loaded  from  bulletin 
boards  You  can  participate  in  new 
development  as  it  occurs! 

•  Upgradable  to  a  dual-port  unitl 

•  Free  software  upgrades' 

•  Low  cost  unit' 

Call  or  write  for 

our  free  4-page  brochure  on 

Digital  Signal  Processing 

and  the  DSP-12. 

Commercial  inquiries  are  welcomed! 
We  offer  rapid  prototyping  of  custom 
commercial,  military,  and  government 
applications  including  secure  communi- 
cations systems. 


L.L,  Grace  Communications  Products,  Inc. 

41  Acadia  Drive 

Vooraees,  NJ  0SG43  USA 

(609)751  1018 

5  90 


L  L    Grace  also  produces  the  Kansas 
City  Tracker  satellite  tracking  system 
Call  or  write  for  info! 
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Mike  Bryce  W88VGB 
2225  Mayihwer  NW 
Masstfton  OH  44646 

VFO  Design 

Last  month  we  talked  about  the  ins 
and  outs  ot  VFO  construction.  This 
month  we'll  look  at  building  a  smalt 
VFO  and  some  more  details  on  good 
VFO  construction  In  QRP  operanonT 
the  most  common  practice  \s  to  run  the 
VFO  at  the  same  frequency  as  the 
transmitter,  For  this  reason,  we  musl 
have  a  stable  VFO  Of  course,  you 
need  a  stable  VFO  at  any  frequency, 

If  you  use  some  of  the  tips  in  last 
month's  column,  you  should  be  on 
your  way  to  a  good  rock-so  ltd  VFO  But 
if  you  dcn'i  have  a  well-filtered,  regulat- 
ed supply  voltage,  your  efforts  may  be 
in  vain.  In  most  VFO  circuits  a  simple 
zener  diode  regulator  has  become 
standard  design,  if  you  plan  to  use  a 
VFO  for  a  simple  direct  conversion 
transceiver,  throw  out  the  zener  diode 
and  replace  it  with  a  three-terminal  reg- 
ulator Why'7  Some  zener  diodes  are 
very  noisy  when  they  conduct  (regu- 
late? This  noise  can  be  picked  up  by 
the  high-gam  audio  chain  of  the  receiv- 
er and  passed  along  so  you.  as  white 
noise  which  can  sometimes  mask 
weak  signals. 

Because  current  requirements  are 
low,  you  can  use  a  78L09  regulator 
The  76L09  is  in  a  TO-92  case,  the  same 
size  as  most  of  the  newer  plastic  tran- 
sisiors 

While  you're  at  it,  regulate  the  VFOs 
buffer  stages,  too.  The  78L09  can  han- 
dle up  to  200  milliamperes  This  will 
keep  the  VFO  from  being  putted  by  the 
buffer  stages,  exactly  the  opposite  of 
'heir  miended  duty. 


Low  Power  Operation 

The  VFO  I  use  in  most  of  my  projects 
comes  from  a  oio  issue  of  Ham  Radio 
magazine.  December  197!,  to  be  ex- 
act The  VFO  was  designed  by  Donald 
Nesbm  K4BGF  I've  used  this  VFO  for 
both  direct  conversion  receivers  and 
stand-alone  transmitters.  It  is  stable, 
easy  to  build,  and  quite  compact.  Vou 
can  build  a  circuit  board  (or  this  VFO;  I 
don't  know  of  a  source  for  boards  at 
this  time 

Easy  Circuit 

The  circuit  is  of  a  Seller  oscillator. 
See  the  figure  for  details.  The  circuit 
uses  common  parts.  No  one  should 
have  trouble  getting  this  VFO  to  work. 

Looking  at  the  schematic  Q1  is  the 
oscillator  with  Q2  and  Q3  buffers/am- 
plifiers Notice  the  use  of  two  separate 
capacitors  tor  C3.  This  splits  the  RF 
currents,  reducing  internal  heating  of 
the  components.  C1  is  the  main  tuning 
capacitor.  Try  lo  get  a  good  quality 
unit.  Of  course,  the  old  double- bearing 
jobs  would  be  great,  but  lei's  face  it 
You  just  can't  find  them!  A  cheap  ca- 
pacitor will  turn  around  and  bite  you. 

Construction  should  begin  with  a  cir- 
cuit board  or  perfboard.  If  you  use  a  PC 
board,  be  sure  you  don't  use  double- 
sided  board.  As  t  mentioned  above, 
you  can  remove  the  zener  diode  and 
use  a  three-term  inai  regulator  This  is 
what  I  ve  done  in  the  past,  and  I've  had 
no  problem  with  stability  Mount  the 
regulator  away  from  the  VFO.  You  sure 
dont  want  the  heat  from  the  regulator 
to  influence  the  VFOs  circuitry. 

Although  2N2819&  are  called  for  in 
ihe  VFO,  I've  used  MPF102S  and  find 
they  work  quite  well.  You  must  remem- 
ber to  switch  the  leads  on  the  MFF102 
if  you  decide  to  use  a  PC  board,  since 


the  lead-outs  are  different  from  the 
2N381 9s.  Someone  may  also  point  out 
that  the  MPF102  is  a  bit  noisy  for  a 
FET  I  haven't  had  a  problem  using 
them  with  this  circuit. 

Toroid  coils  are  used  for  11  Be  sure 
to  use  the  core  as  specified.  Others 
may  not  give  you  the  desired  results. 
Of  course,  you  dont  have  to  use  a 
lorotd  core.  I've  used  slug-tuned  induc- 
tors and  even  mim-coits.  II  you  use  a 
slug-tuned  inductor,  be  sure  to  mount 
the  inductor  very  carefully.  You  don't 
want  it  moving  about  and  causing  in- 
stability in  the  VFO 

The  various  RF  chokes  with  values 
as  low  as  a  few  microhenries  have 
been  tried  at  RFC1  with  success,  Eta  n't 
be  afraid  to  try  your  hand  at  substitu- 
tions. 

I  placed  the  toroid  core  in  boifing  wa- 
ter for  ten  minutes  to  anneal  the  wire, 
which  Improves  stability.  For  those  of 
us  who  diet,  there  are  only  35  calories 
in  a  boiled  toroid.  They're  also  fat  and 
cholesterol  free! 

Testing  the  VFO 

After  you  have  assembled  the  VFO, 
lest  rt  by  first  applying  voltage  to  the 
circuit  and  confirming  10  volts  at  the 
collector  of  Q3.  Using  a  frequency 
counter,  coupte  the  output  of  the  VFO 
to  the  counter.  You  can  also  use  a  gen- 
eral coverage  receiver  to  find  the  out- 
put of  the  VFO.  Take  «t  from  me,  the 
counter  is  much  faster.  Place  C2  about 
mid-range.  Read  the  frequency  of  the 
VFO.  If  you  used  a  toroid  for  L 1 ,  spread 
or  compress  the  turns  until  the  desired 
frequency  is  obtained.  C2  sets  the 
band  edges  of  the  VFO,  If  you  can't  get 
the  VFO  lo  tune  the  desired  frequency, 
you  may  have  to  add  or  remove  turns 
from  the  core.  The  more  turns,  Ihe  low- 
er the  frequency.  If  the  frequency  is  too 
high,  you  can  add  more  capacitance  to 
Ihe  tuned  circuits  by  paralleling  a  small 
value  capacitor  across  C3.  This  will 
lower  the  frequency.  Remember  to  use 


only  high-quality  capacitors  In  this  cir- 
cuit, such  as  NPO  ceramic,  polysty- 
rene, and  even  silver  mica  capacitors. 

If  the  VFO  does  not  work,  move  back 
toward  the  osctllatof  and  Q1 .  A  good 
place  to  pick  up  a  signal  is  from  the 
gate  of  02-  Avoid  loading  down  the 
oscillator. 

The  VFO  works,  and  works  quite 
well  I  know  you'll  find  a  good  home  for 
it  in  one  of  your  projects.  After  you're 
happy  with  me  results,  apply  some  O- 
dope  to  the  corts  If  you  can't  get  your 
hands  on  O-dope.  RTV  sealer  works 
quite  well.  It  is  messy  to  work  with, 
smells,  and  is  hard  to  remove,  but  it 
works  really  great  for  VFOs. 

Don*!  forget  to  place  the  VFO  in  a 
shielded  box.  This  is  most  inportani  for 
stable  operation. 

If  you  would  like  a  reprint  of  the  origi- 
nal article,  drop  me  a  buck  for  postage 
and  copying  costs,  and  Til  Send  you 
one,  I  don't  have  the  space  this  month 
to  reprint  the  artwork. 

One  more  thing  before  I  go  Don't 
forget  to  give  those  antennas  a  good  fix 
before  the  frost  gets  too  thick  on  the 
pumpkins.  Clean  the  connectors  and 
install  new  coax  if  needed  Remember, 
coax  does  not  lasl  a  lifetime  This  is 
especially  true  if  you  ve  been  using 
cheap  coax  to  begin  with  When  run- 
ning QRP.  using  cheap  coax  will  al- 
ways come  back  to  bite  you.  too!  Use  a 
coax  seater  to  keep  water  oul  of  the 
connector.  When  replacing  SO-239 
connectors,  don't  use  cheap  imported 
jobs,  they're  too  lossy. 

As  always,  this  is  your  column. 
Questions,  comments  and  your  favor- 
ite circuits  and/or  photos  are  most  wel- 
come. If  the  bands  are  dead,  and  you 
have  a  modem  and  computer,  check 
out  the  QRP  SIG  on  the  73  BSS  at  (603) 
525-4438.  (300-2400  bps)  8  data  bitst 
no  parity,  one  stop  bit  You  can  aiso 
reach  me  via  CompuServe  at  \Dff 
73357,222.  Until  next  monih,  when  you 
turn  it  on,  turn  it  down. 


04 
IOC 


rlH 


0+1& 


ci 

C2 


25-pF  variable  (Millen  MK21025) 
2.4-24.5  pF  (Johnson  1  89-509-5) 


C3 


LI 


200    pF   silver   mica    (total    of   C3A  and 

C3B) 

1.7  MH*  18  turns  no.  20  enameled  evenly 

spaced  on  Amidon  T-68-2  toroid  core 


Setter  oscillator  circutt  Component  values  shown  tune  from  7.0  to  7.3  MHz.  (From  Ham  Radio.  Decern  oer  1971.) 
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Ameritron  Linear  loafs 
at  full  legal  limit 


massive  power  supply  capable  of  2500  watts  for  half  hour! 


What  makes  the  Ameritron 
AL-1200  stand  out  from  other 
legal  limit  amplifiers? 

The  answer:  a  super  heavy  duty 
power  supply  that  loafs  at  full 
legal  power  -  it  can  deliver  power 
for  more  than  2500  watts  PEP 
two  tone  output  for  a  half  hour! 

The  hear!  of  the  AL-1200  power  supply 
is  a  highly  efficent  Peter  Dah)  tape  wound 
hype'rsil®    transformer  weighing  32  pounds. 

—  its  equivalent  to  a  45  pound  transform- 
er using  standard  E-I  laminations 

High  current  computer  grade  capacitors 

You  get  genuine  high  current,  full  height 
computer  grade  capacitors  with  screw -on 
terminals  —  not  short  stubby,  light  duty 
soldered  in  "capacitors"  that  can't  dissi- 
pale  l  he  heat  generated  by  high  current. 

Why  some  filter  capacitors  explode 

The  failure  a\  carbon  equalizing  resistors 

—  used  in  most  linear  amplifiers  —  Is  the 
primary  cause  of  filter  capacitor  failures. 

When  a  carbon  resistor  gets  hot  its 
resistance  drops,  causing  more  current  to 
flow,  causing  the  resistor  to  get  hotter. 

This  destructive  cycle  repeats  until  the 
carbon  resistor  opens  and 
causes  excessive  voltage  on 
the  capacitor  —  the  capacitor 
can  explode. 

Carbon  equalizing  resistors 
can't  fall  in  the  AL-1200.  Whv 
can't  they  fail?  Because  no - 
compromise  wire  wound 
SEVEN  WATT  50  K  ohm 
equalizing  resistors  —  not  the 
2  watt  100K  resistors  others 
use  —  safely  protect  each 
filter  capacitor-  Plus,  the 
lower  value  gives  you  better 
voltage  regulation. 

A  direct  short  won't 
blow  these  rectifiers 

The  AL-1200  rectifier 
board  uses  diodes  rated  for 
a  massive  surge  current  of  200  amps  — 
you  can  accidentally  short  the  high 
voltage  supply  and  the  diodes  won't  blow! 

Will  the  amplifier  you're  considering 
withstand  a  direct  power  supply  short? 

Bimac-    3CX1200A7;  the  durability  of 
glass  and  the  power  of  ceramic 

The  AL-1200  uses  one  of  Eimac*  "s 


AL-1200 


2045 


Su£gt:Hit:d  Rc-tull 


toughest  ceramic  transmitting  tubes  — 
the  high  gain  3CX1200A7.  ft  has  the 
durability  of  glass  tubes  and  the  power 
dissipation  of  ceramic  tubes. 

3CX1200A7:  12  times  tougher 
than  the  3CX800A7 

A  3CX12O0A7  has  a  50  watt  control 
grid  dissipation  —  that's  more  than  12 
times  tougher  than  the  delicate  4  watts 
grid  dissipation  of  a  3CX800A7. 


Pair  of  3-500Z  tubes  give  you  full  legal 
output  for .  .  .  $1995 


AL-82 


Suggested  Retail 


Want  a  pair  of  tough 
3-500Z  workhorses? 

The  AL-82  is  the  same 
amplifier  as  the  AL-1200  $* 
except  it  uses  a  pair  of 
3-500Z  tubes.  It  has  the 
same  super  heavy  duty 
power  supply  to  give  you  full 

legal  output.  Some  amplifiers  With  a  pair  of  3-500Zs  can't  deliver  full  legal 
output  because  they  use  a  lighter  duty  power  supply. 

That's  why  the  AL-82  costs  a  little  more  -  and  why  it's  well  worth  it. 
Call  for  your  best  price  today!  


If  you  accidentally  drive  a  3CX1200A7 
with  your  100  watt  exciter  when  your 
amplifier  is  off,  you  won't  fry  your  control 
grid.  But  don't  make  that  mistake  if  you 
have  a  pair  of  3CX800A7s  —  unless 
you're  ready  to  buy  another  pair. 

Full  legal  power  at  half  the  price 

A  single  3CX120OA7  in  the  AL-1200 


delivers  the  same  legal  limit  as  a  pair  of 
3CX8O0A7s  that  cost  nearly  twice  as 
much.  What  do  you  get  for  paying  twice 
as  much?  Twitae  as  many  parts  to  fail. 

Plus  more  .  .  . 

The  UPS  shippable  AL-1200  also  gives 
you  .  .  .  all  mode,  all  band  coverage 
including  WARC  and  MARS,  Pi-network 
tuned  input.  Step-Start  Inrush  Protect- 
ion™, multi-voltage  primary.  Pi-L  output 

tank  with  silver-plated 

components,  separate 
filament  transformer 
eliminates  poor  regulation 
and  surges,  adjustable  ALC, 
SSB/CW  switch  for  best 
linearity  and  efficiency,  oper- 
ate/standby switch,  transmit 
indicator  LED.  12  VDC 
auxiliary  output.  35%  safety 
factor  for  tuning  capacitors 
and  band  switch  virtually 
eliminates  failures,  shielded 
RF  compartment,  quiet  die 
easi  blower  has  4  speeds,  two 
illuminated  meters  show 
continuous  grid  current,  peak 
RF  watts  out,  drive  power/ 
ALC,  plate  voltage  and  plate 
current,  ball  bearing  vernier 
reduction  drives  on  plate  anc'  load 
controls,  optional  QSK  board,  one  year 
limited  warranty  and  more. 

Call  your  dealer  for  your  best  price 

Even  at  $2045  list  it's  a  bargain.  For 
your  best  price,  call  your  favorite  dealer 
and  order  today! 


Legal  limit  antenna  tuner      Ameritron's  most  powerful      Compact  600  Watt  Linear 

amplifier     ^ffi.  ^ 

$549 


ATR-15 

$399 

Suggested  Fteiail 


Suggested  Retail 


Ameritron  —  the  high  power  specialist 
—  brings  you  the  ATR-15  antenna  tuner 
that's  designed  for  legal  limit  amplifiers.  It 
handles  full  legal  power  with  ease. 

Heavy  duty  silver  plated  bandswiteh 
virtually  eliminates  switch  failure.  High 
power  transmitting  capacitors.  1.8-30 
MHz.  Peak  reading  SWR/ wattmeter.  6 
position  antenna  switch.  Selectable  1:1  or 
4;  I  balun.  5*4  x  13*4  x  13V2  inches.  Meter 
lamps  uses  12  VDC. 


Suggested  Retail 


Ameritron  super  power  amplifier  uses 
the  herculean  8877  ceramic  tube. 

It's  so  powerful  that  a  mere  65  watts 
drive  gives  you  full  legal  output  —  1500 
watts  —  and  it's  just  loafing  because  the 
power  supply  is  capable  of  2500  walls  PEP, 

CIRCLE  314  ON  READER  SERVICE  CARD 


600  watts  for  only  $549!  5x10x1 1  inch 
powerhouse  gives  600  watts  PEP,  400 
watts  CW  output.  Four  6MJ6/6LQ6  tubes. 
Low  SWR  input  for  solid  state  exciters, 

.  .  .  the  high  power  specialist 

2375  Dorr  St.,  Suite  F  •  Toledo,  OH  43607 
Sales;  (601}  323  9715  *  FAX:  (601)  323-6551 
Tech.;  (419)  531  3024  •  FAX:  (419)  531-0042 
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The  Coil  Tester 

Measure  inductance  and  resonant  frequency. 

by  Michael  A.  Covington  N4TMI 


How  do  you  test  a  coil?  Usually,  you 
warn  to  know  two  things:  the  induc- 
tance and  the  frequency  at  which  it  will  res- 
onate with  a  particular  capacitor.  This  handy 
tester  helps  you  find  both.  Connect  it  to  any 
LC  tuned  circuit,  and  it  oscillates  at  the  reso- 
nant frequency,  from  below  20  kHz  to  above 
20  MHz.  What's  more,  at  the  flip  of  a  switch* 
you  can  use  the  built-in  150  pF  capacitor  to 
make  a  tuned  circuit  out  of  any  coil  and  de- 
duce the  inductance  from  the  frequency  at 
which  it  resonates. 

You  can  read  the  frequency  on  a  frequency 
counter,  calibrated  oscilloscope,  grid  dip  me- 
ter, or  communications  receiver.  From  the 
frequency,  you  can  find  the  inductance  with 
the  accompanying  nomograph  or  computer 
program.  The  tester  works  with  coils  over  a 
million-to-one  inductance  range— from  0.2 
|iH  to  0.2  H  or  more. 

The  Search  for  the  Circuit 

For  years  I  had  been  looking  for  an  oscilla- 
tor controlled  by  a  single  parallel  tuned  cir- 
cuit, The  Hartley  and  Colpitis  circuits  won't 
do  because  they  require,  respectively,  a 
tapped  coil  and  a  "tapped1'  (double)  capaci- 
tor- The  Clapp  circuit  uses  a  single  coil  and 
capacitor,  but  they're  in  scries.  That's  not 
good  enough.  I  wanted  an  oscillator  that 
would  take  a  parallel  tuned  circuit  so  I  could 
measure  the  resonant  frequencies  of  IF  trans- 
formers and  other  ready-made  tuned  circuits. 
Also,  every  coil  has  a  self- resonant  frequency 
at  which  it  is  parallel-resonant  with  its  own 
internal  capacitance;  only  a  parallel -tuned 
oscillator  will  test  this  directly. 

The  circuit  in  Figure  I  does  the  job.  It's 
adapted  from  a  cathode-coupled  oscillator 
described  by  F.C.  Alexander,  Jr.  in  the  Sep- 
tember 1946  issue  of  QST,  pages  69-70,  who 
credits  ittoF,  Butler.  Mr.  Alexander  report- 


Photo  A,  The  output  waveform  consists  of 

half-sine-waves  and  is  rich  in  harmonics. 


•> 

Photo  B.  lite  oscillator  is  housed  in  an  in- 
strument case.  Labeling  is  done  with  dry 
transfer  lettering  on  Contact1*  self-adhesive 
plastic,  A  frequency  counter  provides  the 
most  convenient  readout,  but  you  can  also  use 
an  oscilloscope,  dip  meter,  or  communica- 
tions receiver. 


ed  that  the  oscillator  would  really  take  abuse; 
he  found  it  would  still  oscillate  at  10  MHz 
with  a  6J6  tube  with  four  volts  on  the  filament 
and  a  mere  J  volts  (instead  of  the  usual  .100) 
for  the  plate  supply.  The  FET  version  was 
first  described  by  L.F.  Heller  in  Wireless 
World,  September  1969,  page  409,  but  he 
used  an  RF  choke  instead  of  my  resistor  R 1 . 
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Figure  I.  CI  and  Lx  control  the  frequency  ofthis  source-coupled  FET  oscillator.  SI  removes  CI 
from  the  circuit  to  enable  testing  of  tuned  circuits  or  self  resonant  coils. 
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Understanding  the  Circuit 

Think  of  Ql  as  a  source  follower  and  Q2  as 
a  common-gate  amplifier.  The  two  stages 
communicate  by  sharing  source  resistor  R2, 
Positive  feedback  goes  through  C2,  and  the 
tuned  circuit  ensures  that  the  feedback  is  only 
effective  at  the  resonant  frequency. 

The  high  supply  voltage  (18  volts)  helps 
extend  the  frequency  range  and  improves  the 
performance  with  low-Q  tuned  circuits.  The 
oscillator  won't  work  with  a  crystal,  but  it 
will  sometimes  oscillate  with  a  resistor  in 
place  of  the  coil. 

The  output,  rich  in  harmonics,  is  taken 
across  R2  (Photo  A).  R3  provides  some  out- 
put isolation;  without  it,  a  capactlive  load- 
such  as  the  internal  capacitance  of  a  long 
cable— could  sometimes  stop  the  oscillation. 

Construction 

I  built  the  oscillator  on  perfboard  and 
housed  it  in  a  Radio  Shack  instrument  case 
(Photos  B  and  C).  The  layout  is  not  critical  as 
long  as  all  leads  are  kept  short.  Even  the  test 
leads  should  be  short— just  long  enough  to 
reach  out  of  the  enclosure— because  their  in- 
ductance is  part  of  the  tuned  circuit. 

Switch  SI  is  also  part  of  the  tuned  circuit; 


Photo  C.  Circuit  is  built  on  perfboard.  Keep 
all  leads  short. 


FROWT  P**£L 

CMCWT  BOaUD 


NUT- 


HUT  AND/OR  WASHER 


Figure  2.  To  keep  leads  short,  Si  mounts  in  a 
hole  in  the  circuit  board. 


EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $250  plus  S5  for  shippmg  (USA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral.  Virginia  231 1 7 

703-894-5777 
800-282-5628 


MAGGIORE  ELECTRONIC  LAB 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 

•Remote  Base 
•VHF,UHF 

•Receivers 

•Transmitters 

•Antennas 


i  Pro  'E' 

EXPANDABLE  REPEATER  SYSTEM 


'Standard  and 

Computerized 

Controllers 

'Standard  and 
Computerized 
Auto  Patches 

»Duplexers 


■A  MEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pro  "E1   IS  AN  EXPANDABLE  REPEATER  WITH  THE 
FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  INCLUDE  A  COMPLETE  RECEIVER 
TRANSMITTER,  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK 
AND  CAPABLE  OF  FUTURE  EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED, 
194NCH  RACK  MOUNTABLE  CABINET 

>THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON, 
THE  ADD  ONS  ARE— HIGHER  POWER,  1 1/220  VAC  POWER  SUPPLY,  IDENTIFIER,  AUTO  PATCH,  OR 
COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND 
TRANSMITTER  CAN  BE  MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR 
DUAL  BAND  OPERATION,  ETC. 

'AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS 
ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS.  ALL  ADD  ONS  ARE  AVAILABLE  FROM 
THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


MAGGIORE  ELECTRONIC  LAB. 

600  Westtown  Rd    West  Chester.  PA  19382  Phone  (215)  436-6051  FAX  (21 5)  436-6266  Telex  499  0741 IIELC0 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  365  ON  READER  SERVICE  CARD 


BATTERIES  "R"  US... 

You've  bought  our  replacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  TH 


(COM 

CM2,  BP2      7.2v  <§  500  MAH 
CM5.BP5    10.8v  0  500  MAH 

SUPER 

7S  13.2v  @  1200  MAH  $63.95 

8S    9.6v@  1200  MAH  $59.95 

(base  charge  only— 1 "  longer) 


L 


ICOM  CHARGERS  AVAILABLE  SOON 





FOR  ICOM: 
CONVERTIBLE  BATTERY 

8  Cells— Alkaline 
of  NICAD  Holder 
Complete  with  (8} 
Alkaline  Batteries 

$26. OT 


BP-7 

I3w2v  ©  SOOMAH 

$61.95 
13.2v  i&GQQMAH 

164.95 
3P-8 
8.4v  @  eOOMAH 

S61.1JS 
SAvra  1 DQQMA  H 

564.95 


♦  ♦  ♦ 

SEPTEMBER 

SPECIAL 

OF  THE 

MONTH 

YAESUFBA-17 
CONVERTIBLE  HOLDER 

(9V  Alkaline) 
SPECIAL  PRICE:  $13.50 


LOOK  FOR  OCTOBER'S 

SPECIAL  OF  THE  MONTH 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  8 V*% 
sales  lax  Add  $3  50 
for  postage  and 
handling 


Prices  subject  lo  change  without  notice 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 

PB-21  —  $13.75,  PB-25— $20.00 

PB-28-S20.00 

ICOM  INSERTS 

BP-5— $23.00,  BP-3-  $1 7  45 

BP-7,  BP^S 


SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  NY.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


MADE  IN 
THEU,S.A 

SEND  FOfl  FREE 
CATALOG  AND 
PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  *  Telex;  51060  16795  •  FAX:  (718)  46M978 


CIRCLE  191  ON  READER  SERVICE  CARD 
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Figure  J.  Nomograph  to  find  inductance  of  a 
small  coil  from  a  single  frequency  reading. 
Inductances  up  toQ.l  H  can  be  measured  by 
taking  two  readings  (with  and  without  the  150 
pF  capacitor)  and  doing  calculation. 
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Figure  4.  This  program  finds  inductance  and 
distributed  capacitance  from  frequency  mea- 
surements. It  was  developed  on  an  IBM  PC 
hut  should  run  in  practically  any  version  of 
BASIC. 

lo  save  lead  length,  I  mounted  it  through  a 
hole  in  the  circuit  board,  and  ihe  switch  itself 

attaches  the  circuit  board  to  the  front  panel 
[Figure  2).  The  batteries  are  held  by  clips 
mounted  on  the  back  panel  (Photo  D);  the 
clips  are  lined  with  vinyl  tape  to  keep  the 
batteries  from  slipping  out. 

Measuring  Resonant  Frequency 

The  simplest  way  to  read  out  the  frequency 
of  oscillation  is  to  use  a  frequency  counter 
i Photo  B).  Make  sure  the  reading  is  stable 
and  is  the  same  with  the  counter  set  on  more 
than  one  range.  You  can  also  measure  fre- 
quency with  a  calibrated  oscilloscope: 

Frequency  (MHz)  =  1  /  Length  of  one  cycle 
(microseconds) 

Don't  strive  for  great  accuracy:  because  of 
stray  capacitances  and  inductances,  your  re- 
sults are  bound  to  be  off  by  a  few  percent. 

You  can  also  determine  the  frequency  by 
tuning  in  the  oscillator  on  a  communications 
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receiver.  No  physical  connection  is  needed; 
just  place  the  receiver  close  to  the  coil  and 
look  for  an  unmodulated  carrier.  When  you 
find  it,  also  try  one-half,  one-third,  and  one- 
fifth  of  that  frequency  to  determine  whether 
you  initially  heard  a  harmonic. 

Or  you  can  use  the  hams  traditional  tool,  a 
grid  dip  meter-  To  do  this,  start  up  the  test 
oscillator,  then  use  the  dip  meter  as  a  field 
strength  indicator.  That  is,  set  its  gain  so  that 
it  does  not  oscillate,  and  place  its  coil  right 
next  lo  the  coil  under  test.  Tune  across  the 
band  until  you  get  a  slight  but  sharp  peak  in 
the  meter  reading.  This  is  more  accurate  and 
more  sensitive  than  testing  a  tuned  circuit 
with  the  dip  meter  by  itself. 

What's  the  Inductance? 

To  find  the  inductance  of  a  small  RF  coil, 
measure  the  frequency  of  oscillation  with  CI 
in  the  circuit.  You  can  then  find  the  indue- 
tance  with  the  nomograph  in  Figure  3.  In  fact, 
you  may  want  to  stick  a  copy  of  the 
nomograph  to  the  top  of  the  test  oscillator. 

The  nomograph  works  as  long  as  you're 
dealing  with  a  coil  whose  internally  distribut- 
ed capacitance  is  small.  Any  coil  with  more 
than  50  turns  is  likely  to  have  appreciable 
distributed  capacitance.  Fortunately,  you 
have  an  easy  way  of  measuring  this,  too— just 
read  the  resonant  frequency  with  CI  out  of 
the  circuit  as  well  as  in  it.  Then  use  the 
BASIC  computer  program  in  Figure  4  to  do 
the  calculations,  or  work  through  the  formu- 
las from  the  program  on  your  calculator. 

The  program  was  written  on  an  IBM  PC 
but  should  run  in  practically  any  version  of 
BASIC,  It  finds  the  inductance  and  distribut- 
ed capacitance,  then  prints  a  table  of  resonant 
frequencies  and  the  capacitances  needed  to 
obtain  them  (Figure  5),  That's  helpful  be- 
cause usually,  hams  don't  really  want  to 
know  inductance  for  its  own  sake;  they  want 
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Figure  5.  Sample  output  from  the  computer 
program.  These  data  are  from  a  coil  labeled 
470\lH.5%. 
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Figure  7.  Pans  placement. 


Figure  6.  Foil  diagram. 


Photo  D.  Batteries  are  held  by  clips  on  the 
back  panel.  Line  clips  with  vinyl  tape  to  keep 
batteries  from  slipping  out. 

to  make  a  resonant  circuit  for  a  particular 
frequency. 

If  you  test  an  IF  transformer,  you*ll  get  an 
inductance  and  a  distributed  capacitance  that 
includes  the  built-in  capacitor.  For  instance* 
a  10.7  MHz  IF  transformer  that  I  tested  came 
out  as  3,6  JlH  in  parallel  with  60  pF,  and 
according  to  the  table  displayed  by  the  pro- 
gram, it  will  tune  40  meters  if  I  add  slightly 
more  than  128  pF. 

Improving  Accuracy 

Yoult  notice  that  the  program  has  vari- 
ables for  the  stray  inductance  <L5)  and  stray 
capacitance  (LQ  of  your  setup,  in  henries 
and  farads  respectively.  In  the  program  as 
shown,  they  are  set  to  zero,  but  you  can  gain 
additional  accuracy  by  measuring  or  estimat* 
ing  them  and  putting  them  into  the  program. 

Stray  capacitance  is  hard  to  measure  and  is 
fairly  unimportant,  since  the  150  pF  capaci- 
tor completely  swamps  it.  As  a  ballpark  esti- 
mate, try  I  pF,  which  you  would  enter  into 
the  program  as  CS  •  IE- 12  (i.e.,  I  x  KT*2 
farads). 

Stray  inductance  is  more  important.  It's 
likely  to  be  about  0.2  |iH.  To  measure  it, 
wind  three  or  four  turns  of  solid  hookup  wire 
into  a  small  coih  then  measure  the  resonant 
frequency  with  C 1  in  the  circuit.  You'll  prob- 
ably get  something  like  20  MHz.  Now  spread 
out  or  unwind  the  coil  to  make  the  frequency 
rise.  You  *l  I  get  a  maximum  frequency  around 
25  MHz  before  oscillation  stops.  Put  this 
frequency  into  the  computer  program ,  and 
you'll  get  back  a  fair  approximation  to  the 
stray  inductance  of  your  setup.  Now  modify 
the  computer  program  to  make  this  number 
the  value  of  LS  (for  example,  if  it's  0,2  |JH. 
make  LS  =  0.2E— 6). 


By  the  way,  this  is  not  the  highest  frequen- 
cy at  which  you'll  ever  see  oscillation.  A  high 

Q  tuned  circuit  can  override  the  km  Q  stray 
inductance  and  make  the  oscillator  run  as 
high  as  120  MHz. 

An  Essential  Tool 

Two  weeks  ago  I  didn't  know  an  oscillator 
like  this  could  be  huili.  Now  I  don't  know 
how  Pd  get  along  without  it.  The  ability  to 
measure  inductance  and  resonant  frequency 
is  so  fundamental  to  RF  circuit  design  that  an 
instrument  like  this  belongs  in  every  ham 
shack. 


Michael  Covington  N4TMI  does  research  in 
computational  linguistics.  In  his  spare  time 
he  works  40  and  !S  meter  QRP  CW,  builds 
gadgets,  programs  IBM  PCs.  looks  ai  the 
stars,  and  writes.  He  is  the  author  of  As- 
trophotography  for  the  Amateur,  and  co-au- 
thor of  Prolog  Programming  in  Depth  ami 
Dictionary  of  Computer  Terms.  You  may- 
reach  him  at  Artificial  Intelligence  Pro- 
grams. University  of  Georgia,  Athens  GA 
30602. 


Parts  list 

BT.B2 

9-volt  radio  battery 

RS  *£&4B4 

CI 

150  pF.  50V 

5%  polystyrene 
prelerfed 

C2 

33  pF.  20%,  50V 

cersmtcdisc 

(When  using  Radio  Shack  pans,  buy  two  each  100  pF  and  47 

pF  Fo*  iSOpf  use  1 00 and 4 7 pFm parallel  Fbr33pFusel00 

a*td4?pF 

tn  series) 

ca 

0  04  0  047,  or  0  05  uF, 

-2Q*Wt80%50V 

RS*272-134 

01,0? 

2N5245or5N38l9FET 

RS  #276-20% 

Ri 

10  ka  at  teas  w-W 

RS  #271-1 335 

R2 

470Q,  at  least i*  W 

RS  #271-1317 

R9 

IK  at  teas;  hW 

RS  #2714321 

si.se 

submim  ature  SPST  or 

SPOT  switch 

RS  #275-624 

2  battery  connectors 

RS  #270*325 

2  clips  to  hold  batteries 

RS  #270-326 

RCAtype 

phono  jack 

RS  #274-346 

Test  clips 

RS  #270-336 

Perf  board 

wire,  misc.  hardware  and  labeling 

Note  A  blank  PC  Board  is  available  lor  $4  pod  and  a  fcji  ol  all 

pans  except  the  enclosure  and  bastenes  is 

available  lor  51 5 

pod  *nwn  Qhns  Hethom  KMSK  at  Small  Parts  Center .  68 IS 

MMttDf 

Lansing.  Ml  4891 1  Phone  (5 1 7)  882-6447 

i^/4e£  S$4Zemd, 


OPTO  Iambic  Keyer 


•  UliracDmpact5"i[5V4h  x1toH  ■  OPTO 
isolated  output  -  Battery  or  DC  powered  •  Full 
function  iambic  Keyer  »  Adjustable  speed  and 

weight  •  One  Year  Ace  Systems  Warranty 

-  See  Your  Ace  Dealer  - 

•  Amateur  Electronics  Supply 

•  Barry  Electronics 

•  KJl  Electronics 

•  Madison  Electronics 

•  Oklahoma  Comm.  Center 

•  R,  F,  Enterprises 

•  R  &  L  Electronics 

•  Rivendell  Electronics 

Ace  Systems 


•  RDM  Box  83 
ffl  14)  965-5937 


WilCOK,  PA  15670 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMiocSr\] 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baiuns,  Etc. 

P.O.  BOX  956,  TORRANCE,  CALIFORNIA  90508 

phone:  (21 3)  763-5770      fax:  (213)  763-2250 


CIRCLE  4  ON  READER  SERVICE  CARD 


MOTOROLA  RADIUS 

*  For  the  discriminating  amateur  involved  in 
commercial  communications  as  well.  Meet 
significantly  tighter  commercial  specs? 

•  Up  to  40%  discount. 

•  3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomrn, 

*  Mobtles/handhelds  and  accessories  to  meet 
your  amateur/commercial  needs 
simultaneously. 

PROCOMM 

.-iBHi-rnna    Th  i94e^TVFL^o 

^  M        Y       ri'B'TI  Thousand  Oaks.  CA  91 362 

!_      m       m  ■      -       ^u*  Phone:805-497-2397 

Catalog  S1 0— refundable  with  purchase. 


Sell  your  product  in  73  Magazine 

Call  Dan  Harper  Today 

800-225-5083 


SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  (COM 

SUPEfl    ICQM    BP7S.    J32    vote, 

12D0ma  triple  the  capacity  of  the 

(com  BP-7  5w  output 

SUPER    ICOM    BP8S     96    volts 

12G0ma,  50     more  capacity  than 

the  (com  BP-a 

Both  are  rapid  base  charge  only,  or 

slide  in  wall  charger  4  inches  high 

BP-7S  or  BP-8S  S65  00 

SUPER  KENWOOD        ExaC[  replacement  FNB-2  Nicad  pack 
SUPEH  KENWOOD  PB  25S7PB-26S.3  4    tor  Yaesu  FT-4MH/2Q7R/208R/708R 


volts.  900ma  douhfe  the  capacity 
of  the  PB-25/PS26  tor  the  2500/ 
2600/3500/3600  Charge  with  either 
the  standard  waif  charger  or  drop 
m  charger  3  inches  high  $85.00 


S22.5D 

SPEAKER/MICS 

team  HM  9  S35  00 

Yaesu  MK12AZB  $31.00 


SUPER  YAESU 

SUPER  YAESU  FJIWSH.  12  volts, 
lOOOma,  double  the  capacity  of  Jhe 
Yaesu  FN8-4  5  watt  output  Rapid 
charge  onfy  S7T.0O 
SUPEH  YAESU  FMft3$  96  volts. 
I200ma.  topte  the  capacity  of  the 
Yaesu  FNB-3.  35  watt  output. 
Rapid  or  wall  charge  S65  00 
Both  are  perfect  for  the  03,  09  and 
727  series  radios  and  are  4  inches 
high. 

I  nssrts  f nr l 

Kenwood  PB-25.  25H.  26  S25.00 

Icom  BP-3  I1B.95 

I  com  BP-5  (SOOmal  S24.95 

Icom  BP-7  [500irui|  SZR50 

Icom  BP-B  529  50 


Full  line  for  Yaesu  4ti/8iU470.  FNB-i0ni/i2/14  availabte. 
Adtf  54  00  stappmgS  handling  for  firsi  pack  CT  testderris  add  ET   fax 

Complete  line  of  NlCAD  packs  for  Icom  Kenwood.  Yaesu  Tempo  Santec  Azden,  Cordless  Telephones, 

Akahne,  Nicadli  Geif-Celte  All  NICAD  packs  include  1  year  guarantee  Commercial  Radio  Packs  available 

For  all  your  battery  needs,  write  or  calitoday  for  a  complete  catalog  Dealer  inquiries  invited 

MADE  BY  HAMS  FOR  HAMS 


llUPCRlPHeX  Inc. 

149  Palmer  Road  •  SouthDury  CT  06438 
(800)  634-8132  In  CT  |?03]  264-3985  FAX:  (203)  262  6943 


tfSk 


Mottvo<^y 


CIRCLE  68  ON  READER  SERVICE  CARD 


CIRCLE  S3  ON  READER  SERVICE  CARD 
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Number  21  on  your  Feedback  card 


73  Re  vie  w 


by  BUI  Clarke  WA4BLC 


Ameritron  AL-82 

Linear  Amplifier 

Trouble-free  power. 


Ameritron 

2375  Dorr  SL,  Suite  F 

Toledo  OH  43607 

(419)531-3024 

Price  Class:  $2000 


The  amateur  radio  market  of  today  offers 
many  high-power  HF  linear  amplifiers. 
Some  are  capable  of  full  power  (1600  watts 
out)  and  others  offer  about  half  that.  Some  of 
these  amplifiers  offer  features  such  as  auto- 
malic  tuning,  exotic  (read:  expensive)  tubes, 
andfor  complex  operation  monitoring  and  pro- 
tection circuits. 

When  dealing  with  linear  amplifiers  I  am 
impressed  with  simplicity,  ruggedness,  and 
ease  of  operation.  Amplifiers  that  use  mi- 
croprocessing and  exotic  tube  j  hold  little  in- 
terest for  me,  as  I  am  always  in  fear  of  possible 
later  problems  from  the  complexities  involved 
and  the  expense  of  service. 

Ameritron' s  AL-82  has  given  me  what  I 
want,  The  RF  deck  consists  of  two  Eimac 
3-500Z  tubes  and  the  associated  components 
to  get  the  power  safely  out  on  the  proper  fre- 
quency. Nothing  more! 

The  Boxes  Arrive 

There  were  three  boxes  in  alL  Ameritron 
ships  the  amplifier  in  a  box  without  the  HV 
plate  transformer  or  tubes  installed  (to  prevent 
possible  damage  from  rough  handling  during 
shipment),  The  latter  items  are  shipped  sepa- 
rately in  other  boxes.  Everything  is  very  well 
packed  and  not  likely  to  be  damaged  in  transit. 

I  removed  the  amplifier  from  its  box,  then 
got  the  tubes  and  transformer  out  of  their  box- 
es, Out  of  curiosity.  I  weighed  the  transformer. 
A  full  32  pounds  of  Peter  W.  Dahl  Hypersil 
quality?  Weight  is  how  quality  is  measured  in 
transformers  and  power  supplies,  isn't  it? 

Inside  the  Case 

Carefully  following  the  AL-82's  instruction 
manual,  I  installed  the  transformer,  tubes  and 
chimneys.  All  went  well  except  for  an  incorrect 
connector  on  one  of  the  transformer's  primary 
leads,  I  replaced  this,  then  continued  making 
the  necessary  connections,  I  would  have  ap- 
preciated an  extra  half  inch  of  secondary 
leads— what  was  there  was  barely  adequate. 

While  the  case  was  open  I  closely  examined 
each  component  and  the  power  supply  circuit 
boards.  The  boards  are  Fiberglas™  with  very 
accurate  and  smooth  circuit  traces.  This  is  an 
important  point,  as  HV  power  supply  PCBsare 
a  weak  point  on  some  amplifiers  I  have  used 
and  serviced  in  the  past.  Sloppy  circuit  boards 
cause  shorts  and/or  arc-over  points,  which  in 
turn  cause  the  amplifier  to  fail,  triggering 
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Photo  A.  Front  panel  of  the  AL-62,  showing  the 
dual  meters  and  controls. 


acute  operator  anxiety  and  frustration,  partic- 
ularly when  sparks  fly  and  smoke  comes  out  of 
the  unit. 

I  was  impressed  by  the  quality  of  the  compo- 
nents and  the  mechanical  installation  of  the 
various  parts.  Nothing  was  loose  and  all  the 
solder  work  looked  good,  The  cooling  fan  is  in 
a  cast  metal  case  and  the  tubes  have  chim- 
neys over  them.  No  overheating  should  occur 

Interestingly,  a  check  with  the  Ameritron 
factory  in  Toledo,  Ohio,  revealed  that  the  pow- 
er supply  and  RF  deck  of  the  AL-82  is  the 
same  as  thai  of  the  AL-1200  (using  the 
3CX1200A7  tube)  and  AL-1500  (using  the 
3CX1 500/8877  tube)  amplifiers. 

General  Features 

The  AL-82  has  two  large  meters:  one  for  grid 
current;  the  other  a  multimeter  for  plate 
voltage,  plate  current,  peak  RF  output  watts 
and  ALCX  The  grid  current  meter  gives  the 
quickest  indication  that  all  is  OK  when  moni- 
toring amplifier  operation.  Having  this  meter 
constantly  available  for  monitoring  is  an  excel- 
lent idea. 

The  plate  tune  and  plate  load  controls  both 
have  very  smooth-operating  6:1  reduction 
drives. 

The  Eimac  3-500Z  tubes  are  fast  to  start  up . 
requiring  only  a  few  seconds  for  warm-up  (no 
timer  or  delay  circuits).  They  are  also  compar- 
atively inexpensive  when  it  comes  lime  for 
replacement  (which  should  be  a  long  time 
away). 

Two  bias  settings  are  provided  to  allow  opti- 
mum performance  on  CW  and  SSS. 

An  operate/standby  switch  allows  barefoot 
operation  without  turning  the  amplifier  off. 

A  red  LED  indicates  on-the-air  (key-down). 


12  VDC  at  100  mA  is  available  on  the  rear 
panel. 

As  an  optional  feature  Ameritron  provides  a 
very  fast  pin  diode  RF  switch  for  its  full  line  of 
large  amplifiers.  Called  the  PIN-5  QSK 
Switch,  it  is  perfect  for  AMTOR  and  QSK.  You 
can  have  the  factory  install  it  before  shipping 
the  amplifier,  or  you  can  buy  and  i  nstall  it  later. 

Operation 

First  and  foremost,  you  must  have  adequate 
AC  power  to  operate  this  or  any  other  full 
power  amplifier,  I  use  #10  copper  wire  from 
the  breaker  box  to  a  single  outlet,  and  the 
amplifier  is  the  only  appliance  using  the  cir* 
curt.  This  provides  adequate  amperage  and 
prevents  voltage  drops. 

I  placed  the  amplifier  in  a  position  to  provide 
adequate  cooling  and  hooked  it  up  to  my  sta- 
tion ground.  I  used  my  trusty  ICOM  751 -A  as  a 
driver  during  the  tests,  providing  more  than 
enough  excitation.  I  also  placed  a  monitor 
scope  in  line  to  ensure  that  I  was  not  overdriv- 
ing the  amplifier  or  flat-topping,  and  to  view 
the  CW  waveform. 

Using  all  new  RG-21 3  for  interconnections.  I 
brought  the  AL-82  on  line  and  tuned  it  up  on  75 
meters.  Everything  went  well  and  there  wasn't 
any  smoke,  I  was  amazed  at  the  quiet  opera- 
tion of  the  amplifier  and  experienced  no  objec- 
tionable fan  noise — the  computer  I  am  using 
to  produce  this  text  is  far  noisier  than  the  amp. 
No  doubt  this  is  due  to  that  fine  imported 
German  fan. 

I  followed  the  tune-up  directions  and  every- 
thing went  smoothly.  All  meter  readings  came 
up  as  described  in  the  manual.  Using  a  Bird 
wattmeter,  I  watched  the  power  output  and 
compared  it  to  that  of  the  AL-82's  power  me- 
ter, There  were  some  slight  variations,  but  in 
general  the  panel  meter  was  quite  accurate. 
Remember,  the  meter  is  peak  reading,  so 
you  will  see  a  good  indication  of  your  output 
power. 

I  connected  to  the  ALC  line  and  made  the 
necessary  adjustment  to  maintain  full  legal 
power  output.  The  amplifier  is  capable  of 
slightly  more  than  1500  watts.  Gut,  as  you  will 
learn  in  the  discussion  of  the  law  of  decibels 
later  in  this  article,  you  will  really  gain  nothing 
from  running  over  the  legal  limit,  and  you 
could  damage  the  amplifier! 

While  using  the  AL-82  I  monitored  the  me- 
ters and  noted  no  discrepancies.  The  HV  me- 


SERVICING  RF 
PRODUCTS 

Signals  picked  up  by  the  low  capacity  input  of 
the  Spectrum  Probe  allow  rapid  evaluation  of 
problems.  Simply  placing  the  probe  near  a 
component  allows  judgment  of  whether  ft  is 
active.  RF  failures  are  easily  established. 


frequency 


100  MHz: 


A  cordless  phone  (base  station)  is  probed  near 
its  38.970  crystal  in  fig.  4.  Both  39  MHz  and  its 
second  harmonic  are  obvious.  The  lowest  line 
at  10  245  is  also  obvious  and  can  be  estab- 
lished by  probing  the  adjacent  10  2  crystal 
whicti  then  shows  10MHz  as  higher  ievei  than 
38MHz.  We  have  established  receiver  RF 
oscillator  system  operation  in  seconds  with  no 
connection,  information,  schematic,  etc.! 
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When  the  transmitter  is  activated  (by  pressing 
CALL),  probing  near  the  15.537  crystal  pro- 
vides fig,  5.  Fundamental  operation  and  many 
harmonics  are  shown.  As  the  probe  is  placed 
near  the  following  stages,  the  fundamental  is 
decreased,  and  the  Ihird  accentuated  until  the 
relatively  dean  output  of  fig.  6  is  obtained  near 
the  antenna  lead,  The  transmitter  RF  is  visible 
in  seconds f 

107  SPECTRUM  PROBE 

converts  any  scope  into  a 

100MHz  spectrum  analyzer 


pi ""  direct 

Smith  Design  1324  Harris  Rd. 
Dresher,  PA  19025  (215)  643-6340 

CIRCLE  SS  ON  READER  SERVICE  CARD 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW**  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  ^ 

and  FM  systems  simply  and  quickly. 
Then  with  a  "TUP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83Q0GA  features  a  complete  se« 
lection  of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000 A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK'1,  you'll  like  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distri  butor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-800-CO  AXIAL 
Telex  98-0630 

Service  and  Dependability 


a  Part  of  Every  Product 


CIRCLE  186  ON  REAPER  SERVICE  CARD 


PocComm 


Advanced  Technology 
Enduring  Value 


HandiPacket  "°-™BLE  f*AC1<ET 


CONTROLLER 


Current  Software  Today  and  Tomorrow 


Only  1.3"  X2.6"X  4.5 


ft 


All  Metal  Case 


Open  Squelch  DCD 


User  Serviceable  Parts 


Large  0.5  AH  Battery  Builtin 


NOW  YOU  CAN  HAVE  YOUR  PACKET...  AND  TRAVEL  TOOt 


■k  "Open  Squelch'  DCD  circuitry  for  faster,  more  reliable  pe r- 
form  a  rice  *  Compact  size  *  Attaches  lo  your  belt,  handie- 
talkie  or  handheld  computer  #  Rugged  construction  with  superb 
RF  shielding  (no  birdies  in  your  radio)  *  Standard  battery  pack 
provides  over  12  hours  of  operation  *  Advanced  Personal  Mail 
Box  &  KISS  mode  included  *  33  k-bytes  of  RAM  *  Complete 
with  belt  clip,  cables,  battery  pack  &  charger,  comprehensive 
manual  *  30  day  money-back  /  One  year  warranty  parts  &  labor 


NOW 
ONLY 


$21995 


For  c&mpfeie  mfa  &  specifications 

Cali  fBT3}  874-2980     To  Order  C*H 

Toll  Fr—i  1-800-223-3911 

Major  Cretiit  Cards  Accepted' 


PacComm  •  3652  West  Cypress  Street  *  Tampa,  Florida  33607 
Please  send    D  HandiPacket        □  More  information        O  FREE  Catalog 

Name Cali 


Address 
State 


Pn  = 


Zip 


Cardi 


Exp.  Date 


MONEY  BACK  GUARANTEE!  Add  $4  00  shipping  handling  per  order  FL  residents  add 6% sates  tau 
Major  Credit  Card  give  number,  egptratton  and  signature  FAX  813-872-8696 
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Photo  8,  Note  the  Peter  Dahl  Hypersil  trans- 
former, the  heart  of  this  beefy  amplifier. 

ter  showed  3700  volts  during  idle  and  3500 
volts  during  key<down.  That  indicates  a  hefty 
and  well-regulated  power  supply. 

Contacts  were  made  on  160  through  15  me- 
ters, providing  me  with  an  opportunity  to  see 
what  the  amplifier  could  do  on  each  band 
Typical  changes  in  S-meter  readings  at  re- 
ceiving stations  varied  from  10  to  20  dB  in- 
crease in  signal  strength  over  my  barefoot 
signal.  On  several  occasions  I  was  told  I  was 
not  heard  when  I  switched  the  AL-82  to  stand- 
by and  went  barefoot. 

No  complaints  were  heard  about  flai-top- 
ping,  but  I  did  get  a  few  comments  from  sta- 
tions operating  on  adjacent  frequencies.  They 
were  sometimes  less  than  courteous  In  refer- 
ring to  QRIvL  This  is  why  you  should  only  use 
the  minimum  power  necessary  to  maintain 
contact ,  keep  the  input  signal  as  clean  as  pos- 
sible, and  have  regard  for  your  fellow  hams. 

There  were  no  reports  of  objectionable  fan 
noise.  This  point  is  important,  as  many  amplifi- 
ers are  noisy  in  operation  to  the  point  of  fan 
sounds  getting  into  the  mike, 

CW  operation  went  as  expected,  although  I 
wasn't  able  to  test  the  optional  PlN-5  QSK 
switch  (not  installed  on  this  unit).  The  scope 
patterns  were  a  mirror  of  the  exciter  running 
barefoot  and  the  power  output  was  typically 
1400  watts.  For  the  CW  operator  using  full 
break-in.  I  think  the  QSK  option  would  really 

be  nice. 

When  using  an  amplifier  such  as  the  AL-82 
you  must  recognize  the  potential  of  its  full 
power— the  1500  watts  output.  This  is  a  signif- 
icant point,  as  some  amplifiers  using  the  same 
tube  complement  are  unable  to  provide  this 
level  of  output  due  to  weak  power  supplies. 

Opening  the  unit  for  periodic  maintenance 
(cleaning  out  accumulated  dust)  will  be  quick, 
easy,  and  safe — "safe11  providing  you  read 
and  heed  the  instructions  about  high  voltage 
shock  potential.  Remember,  at  the  voltages 
found  in  the  AL-82  (and  all  similar  amplifiers) 
one  wrong  move  and  you  will  be  remembered 
on  the  bands  as:  "Too  bad  about  old  what's- 
hls-name.  Got  fried,  ya  know." 

Consideration 

Part  97  of  the  rules  requires  us  to  make  our 
contacts  using  the  least  power  that  witl 
provide  reliable  communications.  You  don't 
need  to  run  a  full  1 500  watts  out  to  talk  into  the 
next  county  Be  considerate  of  other  hams. 

Good  Points 

I  like  being  able  to  turn  the  amplifier  on  and 
have  instant  power.  The  exotic  tubes  used  in 
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Photo  C.  The  RF  deck  has  silver  plated  com- 
ponents. To  the  right  of  the  tubes  you  can  $&& 
the  cast  metal  case  fan  that  forces  air  through 
the  tube  chimneys, 

some  amplifiers  require  as  much  as  three  min- 
utes warm-up  time. 

The  vernier  tuning  controls  are  very  smooth 
turning  and  let  you  make  precise  settings. 

3-5002  tubes  are  very  economical  (when 
the  need  arises). 

The  cooling  fan  is  very  quiet. 

The  separate  grid  meter  is  great. 

Inrush  filament  current  limiting  is  provided 
to  protect  the  tubes  at  turn-on. 

The  Ameritron  warran- 
ty covers  the  amplifier  for 
one  year  (except  the 
tubes,  which  are  warrant- 
ed by  Eimac), 


heavy  and  expensive.  Consider  this  before 
purchasing  one.  Also,  remember  that  you  may 
have  to  do  some  electrical  work  in  order  to 
provide  the  necessary  240  VAC  a  full-power 
amplifier  requires  for  ope  rat  ion.  You  must  use 
heavy  coaxf  such  as  RG-8  or  RG-213,  when 
operating  at  high  power.  No  more  RG-8X  or 
RG-58. 

The  Law  of  Decibels 

In  understanding  what  a  linear  amplifier  can 
do  for  you,  consider  the  following;  It  is  general- 
ly recognized  that  there  Is  a  3  dB  increase  in 
received  signal  strength  for  every  doubling  of 
transmitted  power.  This  equates  to  the  signal 
of  a  100  watt  exciter  being  raised  approxi- 
mately 12  dB  when  amplified  to  the  1500  watt 
level 

Once  again,  it's  not  necessary  to  run  this 
amplifier  at  full  power  for  reliable  communica- 
tions. The  difference  between  800  watts  and 
1500  watts  is  about  3  dBt  a  small  difference  at 
the  receiving  end.  However,  it's  good  to  know 
that  the  AL-82  can  give  you  that  extra  boost 
whenever  you  need  il  B 


Recommendations 

I  think  the  band  selec- 
tor switch  should  be  la- 
beled with  all  the  WARC 
bands  (only  17  meters  is 
included  as  in  15/17)  and 
10  meters  should  be  la- 
beled as  such,  not  as  aux. 
Most  hams  will  make  the 
modification  anyway. 

It  is  unfortunate  that  li- 
censed amateurs  must 
make  modifications  to  an 
amplifier  to  allow  use  on 
10  meters.  Such  is  the 
state  of  affairs  in  this 
country— punish  the 
masses  for  the  infrac- 
tions of  the  few. 

The  little  red  LED  that 
indicates  key-down  is  in- 
significant. It  should  have 
been  larger. 

Is  It  For  You? 

Would  I  recommend 
the  AL-82?  An  emphatic 
"yes"  to  those  requiring 
a  rugged  and  trouble-free 
full  power  amplifier.  This 
amplifier  is  constructed 
like  the  typical  battleship 
and  should  provide  thou* 
sands  of  carefree  hours 
of  operation.  However.  I 
want  to  point  out  that  all 
amplifiers  of  this  type  do 
have  drawbacks  and  are 
not  for  everyone, 

They  are  very  large, 


Manufacturers  Specifications 


Input 


Circuit  type:  Pi-network,  slug  tuned  coils 

Maximum  VSWR  at  resonance:  1 .2:1 

Minimum  2:1  VSWR  bandwidth:  20% 

Maximum  drive  power  permissible:  1 30  watts 

Typical  drive  for  full  power  output:  100  watts 
Output 

Circuit  type:  Pi-L,  Pi 

Hatf-hour  continuous  carrier:  1500  watts  (below  18  MHz) 

30-second  continuous  carrier:  1800  watts  plus 

Half-hour  PEP  two-tone  test:  1 800  watts 

30-second  PEP  two-tone  test:  1800  watts  plus 
Power  Supply 

Circuit  type:  full  wave  bridge,  capacitor  input 

No  load  voltage:  3600  V 

Full  load  voltage:  3300  V 

Full  load  current:  0.8  amp 

Regulation:  1 0%  or  better 

Transformer:  Hypersil 

Capacitors:  26  uF  total,  computer  grade 

Maximum  draw  at  rated  output:  13  amps  at  240  VAC 
Tubes 

2    3-5002 

Continuous  dissipation  :  1000  watts 

Warnvup  time:  5  seconds 
Metering 

Multimeter:  HVh  IPt  RFOut,  ALC 

Grid:  grid  current 
ALC:  negative  going,  0-20  V  (adjustable) 
Efficiency  (typical) 

CW:  65% 

SSB  (envelope  crest):  62% 
Frequency  Coverage 

All  ham  bands  (WARC  uses  nearest  standard  band) 

10  meters  available  upon  request  to  licensed  amateurs 
Keying:  12  VDC  circuit  requires  external  relay  switching  to 
ground 

RF  Connectors:  SO-239s 
AC  Line  Connector  NEMA  6-1 SP  240V  style 
Dimensions:  18,5  x  17  x  10  inches  (DWH) 
Weight:  77  lbs,  (with  transformer  installed) 
Third  Order  IMD:  -  34  dB  at  1500  W  output 


Number  22  on  your  Feedback  card 
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The  Weller 


Cordless  Pyropen 


The  Cooper  Group 

P.O.  Box  728 

Ape*  NC  27502 

{919)362-7510 

TM 


A  soldering  pencil  for 

both  the  bench  and  the  field. 


Price  Ctass:  Seif- igniting  model  (WPA-2),  $85; 

Non-s#tf-tgniting  model  (WSTA-3),  S?8; 

Pyropen  Junior  (WST-2),  $62 


When  I  first  saw  the  Weller  Cordless  Py- 
ropen. I  became  fascinated  by  this  small 
soldering  pence!  Its  attractive  design  reminded 
me  o*  an  oversized  drafting  pen.  IVs  the  kind  of 
ilem  that  has  impulse  appeal.  I  could  almost  hear 
it  saying,  "Buy  me!  Buy  mefM 

When  the  Pyropen  arrived,  I  carefuNy  read  the 
instruction  sheet  supplied  with  it.  The  instructions 
were  clear  and  straightforward. 

One  ofthe  attractive  qualities  of  this  product  is 
that  it  doesn't  need  a  power  cord.  It  runs  on  bu- 
tane gas,  jus!  like  a  cigarette  lighter.  Unlike  my 
cordless  rechargeable  soldering  iron,  this  unit  will 
run  three  to  four  hours  on  a  gas  charge.  Recharge 
time  is  in  seconds  instead  of  hours.  It  is  also 
electrically  neutral;  it  will  not  introduce  an  elect n* 
cai  charge  to  the  item  you're  soldering. 

The  unit  arrived  charged  with  nitrogen  gas.  For 
safety  reasons,  the  manufacturer  does  not  ship 
them  filled  with  butane  gas.  You  can  buy  butane 
gas  at  your  local  supermarket  or  drugstore.  I 
bought  some  gas,  charged  the  unit,  opened  the 
main  gas  valve,  and  pushed  the  ignition  button, 
There  was  a  rush  of  air,  a  whistling  sound,  a  three- 
second  countdown,  then  ignition.  When  the  six 
small  round  windows  in  the  housing  that  holds  the 
soldering  tip  start  to  glow  orange  the  Pyropen  is 
on  and  hot  II  heats  up  in  a  hurry, 

Three  Sleek  Models 

The  Pyropen  has  nice  balance  in  the  hand 
when  soldering,  and  looks  like  a  precision  tool. 
The  factory  told  me  this  unit  was  designed  in 
Germany.  It  has  that  look  and  solid  feet  of  Teuton- 
ic engineering  t  like  a  Mercedes  Bern.  The  factory 
told  me  they  looked  at  hundreds  of  products  be- 
fore selecting  this  one 

I  had  noticed  three  different  versions  of  the 
cordless  Pyropen  at  Radio  Expo,  I  got  the  self -ig- 
niting model  (SI).  The  second  mode*  (NSI)  is  al- 
most identical  except  that  it  is  not  self-igniting, 
You  light  it  with  matches.  The  third  model  is 
smaller,  slightly  larger  than  an  old-fashioned 
fountain  pen,  and  also  requires  matches  to  get  It 
going.  This  smaller  Pyropen  is  called  the  Pyropen 
Junior, 

The  SI  model  is  designed  for  outdoor  use.  The 
ignition  area  is  shielded  and  the  Pyropen  can  be 
fired  up  without  matches,  even  while  the  wind  is 
blowing  The  NSI  model  is  designed  for  indoor 
use  where  wind  is  not  a  problem  Its  maricet  is 
primarily  for  the  test  t>ench.  The  Junior  model  is 
more  of  a  traveling  technician's  tool.  It.  too,  has  a 
protective  cap,  but  it  is  much  smaller  and  fits  in  a 
shin  pocket. 

There  are  functional  differences  as  wett.  The 
Junior  model  has  a  thirty-minute  gas  capacity, 
While  all  the  Pyropens  use  a  catalyst  to  burn  the 
butane  gas  with  no  open  flame,  the  NSI  modei 


can  be  configured  io  produce  an  open  flame.  A 
device  called  a  torch  ejector  replaces  the  solder- 
ing ejector  (the  device  which  holds  the  catalyst 
and  bums  the  gas)  and  allows  the  MSI  model  to 
function  as  a  brazing  torch.  This  feature  ts  not 
found  on  the  J  unior  or  SI  models.  There  are  lots  of 
interchangeable  tips  for  the  SI  and  NSI  models, 
including  hot  air  nozzles  for  heat  shrink  tubing.  I 
liked  that  feature.  The  brochure  suggests  other 
uses  for  the  hot  air  such  as  drying  glues  and 
solvent. 

Caution:  Not  only  does  the  tip  get  hot  while  the 
Pyropen  is  on,  ail  the  up-front  metal  parts  get  hot 
as  well.  There  is  little  mass  involved  so  the  unit 
does  cool  rapidly  once  it's  turned  off.  Another 
caveat:  The  small  ignition  wire  on  the  SI  model  is 
somewhat  delicate.  I  suggest  leaving  it  alone. 

Another  nice  feature  is  the  temperature  adjust- 
ment. The  brochure  says  it  ranges  from  200  to 
500  degrees  C.  This  lets  you  solder  delicate  com- 
ponents without  cooking  them,  If  you  need  some- 
thing hotter,  just  turn  up  the  heat. 

It  Works! 

This  review  wouldn't  be  complete  without 
putting  the  unit  to  work,  I  had  a  few  projects  sitting 
on  the  shelf  just  waiting  to  be  dusted  off.  One  of 
these  involved  some  delicate  soldering  in  small 
spaces,  Does  this  sound  familiar?  The  heat  con- 
trol let  me  get  the  job  done  without  cooking  every- 
thing, I  didn't  use  aM  the  wires  on  one  of  the  cables 
I  made  up.  I  folded  these  back  along  the  cable  and 
covered  them  with  heat-shnnk  tubing.  1  removed 
the  soldering  tip  and  replaced  it  with  the  hot  air 
tip.  Even  on  low  heat,  the  Pyropen  did  its  job,  I 
shut  the  unit  off  during  lulls  in  my  soldering  activi- 
ty to  conserve  fuel.  That's  also  a  safety  feature. 
Don't  leave  a  hot  soldering  iron  just  lying  around 
on  the  workbench! 

Whether  you  have  a  soldering  iron  or  not,  the 
Cordless  Pyropen  makes  a  handy  addition  to  any 
workbench  or  toolbox,  You  can  buy  Pyropens  in 
hardware  stores,  at  larger  hamfests  or  directly 
from  The  Cooper  Group, 


Contact  Phil  Nowak  KA9KAF  %  Cogito  Corpora- 
tion. 3835  West  56th  Place,  Chicago  IL  60629. 


Photo  A.  The  Welter  Pyropen  Jr. 


LogM aster  FREE     DEMO! 

•SAVE  TIME— the  ALERT  INDICATOR  lets  you 
work  a  new  country  stare.  CGzone,  ITU  zone,  or 
prefix  and  qualifies  all  of  the  above  by  frequency 
and  mode 

•On  line  DUPE  CHECKING  on  call  sign,  country, 
CO  zone.  ITU  zone  or  prefix 

•STATISTICAL  ANALYSIS  for  DXCC,  WAS, 
WA2,  and  your  entire  log  book  for  all  9  hf  band 
compiled  and  displayed 

•Easy  to  use — many  more  features! 

•30  day  money  back  satsifaction  guarantee 

REQUIRES  612K  RAM,  HARD  DRIVE,  Ofl  DUAL  FLOPPIES 

THE  WB20PA  LOG  M  ASTER 


SENSIBLE  SOLUTIONS 

P.O   BO*  474 

Middiefown,  Ne*  Jersey  07748 

t20T}49S-5G66 


PC 
Compatible 


I  wisfi  lo  order 


FREE  DEMO* 


OTY 


irew 


WB20PA  LogMas!£B 
PfogramHF 

WB20PA  LogMasteh 
DemoHF 


PRICE  EACH 
$59  95 

FREE 


TOTAL 


Plus  $2,00  shipping  and  handling 
(Qtitatde  qE  US  and  Canada  $5.00) 

(New  Jersey  Residents,  please  add  siaEo  sales  tax] 

TOTAL  AMOUNT  ENCLOSED 


$_£SG_ 


$- 


Media  Size         06^'        or       D  3 Vfr "  Floppies 
NAME ,  CALI 


ADDRESS 


CITY,  ST.  ZIP. 


(Must  irtckxte  CALL  SIGN  fey  each  PROGHAM  Oka  otttertdL) 
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Ask 


Number  23  on  your  Feedback  card 


KABOOM 


Michael  Geier  KB  WM 

7  Simpson  Court 

S,  Burlington  VT  05403 

Working  Without  A  Net 

If  you've  been  following  my 
column,  you  know  that  I  always 
insist  that  you  get  the  schematic 
for  anything  you  need  to  fix.  Work- 
ing without  one  is  like  painting 
blind  folded.  It  can  be  done,  but  it 
ain't  easy.  Unfortunately,  there 
are  times  when  you  have  no 
choice. 

You've  just  picked  up  that  un- 
usual rig  or  piece  of  test  gear  with 
the  "unique"  name  on  it  from  your 
local  hamfest  ("Of  course  it 
works/'  they  said),  only  to  find  it 
dead  on  arrival  or,  at  best,  gasp- 
ing its  last  breath.  Naturally,  the 
manufacturer  is  either  out  of  busi- 
ness or  no  longer  stocks  anything, 
including  the  manual,  lor  your  ob- 
solete find.  And  if  you  think  this 
kind  of  thing  only  happens  with  old 
tube  boat  anchors,  think  again. 
Solid  state  has  been  around  long 
enough  now  that  there  are  plenty 
of  transistorized  boat  anchors  out 
there,  too.  (Of  course,  they  anchor 
your  boat  just  as  well,  even 
though  they're  smaller  and  run 
cooler!) 

Grab  Your  Brushes .  . . 

So,  let's  embark  upon  a  discus- 
sion regarding  repairs  without  dia- 
grams. Got  those  blindfolds  on? 
Grab  your  brushes! 

As  Tve  mentioned  many  times, 
all  electronic  devices  are  de- 
signed and  built  in  stages.  They 
all  have  some  kind  of  power 
supply,  input,  signal  process 
and  output.  When  you  approach 
one  with  no  road  map,  the  first, 
second  and  third  considerations 
are:  SAFETY,  SAFETY.  AND 
SAFETY.  Look  at  your  machine, 
rig,  or  whatever,  and  ask  yourself: 
Can  I  get  hurt  on  this  thing? 

If  it's  a  solid  state  receiver, 
probably  not.  Just  stay  away  from 
anything  connected  to  the  AC 
line,  and  you  should  be  fine.  The 
rest  of  the  circuitry  is  likely  to  be  at 
low  voltage  (but  see  note  below).  If 
it's  a  transmitter,  though,  you 
could  get  quite  a  jolt  from  the  out- 
put stages,  should  you  actually 
get  it  to  transmit.  Under  the  right 
circumstances,  100  watts  or  even 
10  watts  of  RF  is  enough  to  injure 
or  kill  you.  And  remember:  Any- 
thing with  tubes  is  guaranteed  to 
have  dangerous  voltages.  (Note: 
This  can  include  the  fluorescent 
and  neon  readout  tubes  used  for 
frequency  displays  in  receivers.  If 
the  readout  is  orange  or  blue- 
green,  it  is  tube-type,  and  proba- 
bly driven  by  semi-dangerous 
voltages,  perhaps  in  the  40  to  200 
range.  If  it's  red  or  green,  it's  prob- 
ably LED,  and  safe.) 

The  most  dangerous  tube  cir- 
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curts  are  those  involving  CRTs. 
Computer  monitors,  TVs  and  os- 
cilloscopes fall  into  this  category. 
The  voltages  on  CRT  anodes  are 
extremely  high,  ranging  from 
maybe  2,500  volts  for  a  small  os- 
cilloscope to  more  than  30,000 
volts  for  a  color  TV.  And  there's 
enough  current  to  kill  you  in  short 
order.  So  don't  mess  with  this 
stuff  unless  you  really  know  what 
you're  doing. 

The  most  dangerous  solid  state 
circuits  are  switching  power  sup- 
plies. Many  of  their  components 
are  tied  to  the  AC  line,  and  can  do 
you  in.  Although  they  are  not  com- 
mon in  radio  gear,  they  are  used  in 
nearly  ail  desktop  computers  and 
many  monitors.  If  you  absolutely 
musftry  to  fix  one,  do  all  your  test- 
ing with  the  AC  line  disconnected 
and  the  capacitors  discharged. 
Never  poke  around  in  one  of  these 
while  it's  plugged  in— it  could  be 
your  last  poke. 

Getting  Started 

The  sequence  of  the  repair  job 
is  the  same  as  it  is  when  you  have 
the  diagram,  The  big  difference  is 
in  recognizing  the  various  circuit 
stages  on  sight,  and  coming  up 
with  some  good  guesses  regard- 
ing the  input  and  output  connec- 
tions for  each  stage. 

Lei's  assume  that  the  device 
to  be  repaired  is  a  solid  state 
radio  with  a  linear  power  supply. 
As  always,  check  first  to  see  it  the 
unit  lights  up  at  all.  If  not,  go  right 
to  the  power  supply  and  check  the 
fuse,  if  there  is  one.  Naturally, 
change  it  if  it's  blown.  If  it  blows 
again,  youVe  got  a  short  some- 
where. 

Follow  the  transformer  output 
leads  to  the  rectifiers.  These  will 
feed  the  Utter  caps  (which  will  be 
large  electrolytic  types).  Next,  you 
should  come  to  a  regulator  tran- 
sistor or  IC.  Most  likely,  it  will  be 
mounted  on  a  decent-sized  heat 
sink.  If  it  is  getting  very  hot,  too 
much  current  is  being  drawn 
through  it.  Also,  it  may  be  dam- 
aged. 

Follow  its  output  to  the  end  of 
the  supply,  and  you  should  wind 
up  at  a  wire  or  PC  board  trace 
which  feeds  the  rest  of  the  rig. 
Disconnect  it  and  turn  the  rig  on. 
If  the  voltage  at  the  supply's  out- 
put is  now  OK,  the  short  is  some- 
where else  in  the  rig.  If  it's  still 
dead,  or  still  blows  the  fuse,  some- 
thing's gone  in  the  supply.  It  may 
still  have  been  blown,  however,  by 
a  short  in  the  rig.  In  fact,  that's 
likely. 

If  the  rig  lights  up  but  behaves 
wrong,  try  to  eliminate  as  many 
stages  as  you  can,  right  from  the 
start.  Obviously,  if  there's  audio  of 
any  kind,  even  just  hiss,  the 
speaker  and  audio  amp  are  OK.  If 
the  frequency  readout  is  scram- 


bled but  the  rig  still  works,  donl 
waste  your  time  in  the  IF  stages! 

OK.  so  you  know  all  that.  But 
hqw  do  you  tell  the  IF  from  the 
front  end  from  the  transmit  amp? 
The  kinds  of  parts  used  are  often  a 
dead  giveaway.  Here's  a  brief  run- 
down of  what  you're  likely  to  find: 

Power  supply  regulator:  Big 
transistor  or  IC  mounted  on  a  heat 
sink  or  screwed  to  the  chassis. 
Usually  round.  Look  for  big  filter 
caps. 

VFO:  If  it's  analog,  it'll  probably 
be  in  a  big  shield.  Look  under* 
neath  the  shield  for  an  air-gap  tun- 
ing capacitor.  It  should  be  right 
behind  the  main  tuning  knob.  If  it's 
digital  (a  frequency  synthesizer), 
follow  the  output  of  whatever's 
connected  to  the  tuning  knob.  It'll 
probably  lead  you  to  a  bunch  of 
ICs.  Synthesizers  are  extremely 
hard  to  fix  without  schematics 
(and  not  so  easy  with  them,  ei- 
ther), Fortunately,  the  technology 
is  new  enough  that  you  can  nearly 
always  gel  the  diagram  for  a  syn- 
thesized rig.  That  may  not  be  the 
case  ten  years  from  now. 

Local  oscillators:  Look  for 
crystals  and  variable  inductors.  It 
may  be  hard  to  tell  these  from  IF 
stages.  If  there  are  several  in  a 
row,  that's  probably  the  IF,  not  the 
local  oscillator.  Also,  crystals  are 
always  in  small,  flat,  metal  cans, 
while  their  cousins,  the  IF  filters, 
are  usually  plastic,  or  very  targe. 

Receiver  front  ends:  Follow 
the  antenna.  If  there's  a  TX/RX 
relay,  it  can  be  hard  to  follow,  but 
try  to  trace  through  the  contacts  in 
their  resting  position,  Virtually  all 
relay  rigs  pull  the  relay  in  for  TX, 
and  release  it  for  RX.  (While 
you're  there,  give  the  relay  a  good 
cleaning,  In  seconds,  cleaning 
can  solve  many  problems  in  older 
relay  rigs.) 

When  there's  no  relay,  you  wilt 
probably  find  a  series  of  diodes 
and  capacitors  splitting  the  anten- 
na and  sending  it  to  both  the  re- 
ceiver front  end  and  the  transmit- 
ter finals.  YouTll  have  to  follow  it 
both  ways  to  see  which  is  which. 
Whichever  path  leads  to  smaller 
components  is  the  receiver!  Front 
end  parts  are  small,  with  tiny  coils, 
and  sometimes  dual-gate  (four- 
legged)  transistors. 

Mixers  and  IFs:  Mixers  can  be 
hard  to  find  on  sight,  but  should  be 
easy  to  locate  if  you  have  found 
the  front  end.  Just  follow  its  out- 
put, and  you're  there.  Mixers  have 
two  inputs,  one  from  the  front  end 
and  one  from  the  local  oscillator  or 
frequency  synthesizer.  The  out- 
put leads  right  to  the  IFs.  These 
are  easy  to  spot — just  look  for  sev- 
eral can-type  adjustable  coils  in  a 
row. 

AGC  amps:  These  are  really 
feedback  loops.  They  are  usually 
made  from  transistors,  and  take 
their  inputs  from  somewhere  near 
the  last  IF  stage.  The  output  goes 
back  to  the  front  end  or  first  IF 
stage,  controlling  the  receiver's 
overall  gain.  A  bad  AGC  amp  can 
make  the  entire  receiver  seem 
weak  or  broken, 


Detectors:  In  AM  rigs,  these 
can  be  no  more  than  a  diode.  For 
FM,  an  IC  or  several  diodes  con- 
nected to  an  IF-type  can  are  com- 
mon. For  SSB,  anything  from  four 
glass  diodes  in  a  bridge  rectifier- 
type  arrangement  to  an  IC  may  be 
found.  In  any  event,  the  detector  is 
always  at  the  output  of  the  IF  strip, 
so  it  should  be  easy  to  find.  If  all 
else  fails,  trace  the  wire  coming 
from  the  high  side  (not  the  center) 
of  the  volume  control.  In  multi- 
mode  rigs,  of  course,  there  may 
be  several  detectors,  with  the  ap- 
propriate one  typically  selected 
via  some  diodes  coming  from  the 
mode  selector  switch,  or  from  the 
digital  system,  if  there  is  one. 

Low-level  audio  amps:  Follow 
the  center  lead  of  the  volume  con- 
trol. It  should  lead  directly  to  the 
first  stage  of  the  audio  amp.  The 
amp  may  be  an  IC,  but  it  is  more 
likely  to  be  made  from  discrete 
transistors. 

Squelch  circuits:  These  are 
usually  near  the  first  audio  stage, 
and  can  be  hard  to  separate  from 
it,  Just  follow  the  wires  from  the 
squelch  control.  Most  squelch  cir- 
cuits consist  of  one  or  two  transis- 
tors and  a  few  diodes.  A  dead  one 
can  mute  the  audio  amp,  making 
the  rig  appear  more  broken  than  it 
actually  is. 

Audio  power  amps:  There  is 
often  no  clear  dividing  line  be- 
tween the  low-level  amp  and  the 
power  amp,  because  the  audio 
amp  chain  typically  has  a  number 
of  stages  to  build  the  signal  up 
gradually.  Of  course,  the  final 
stage  which  drives  the  speaker 
can  be  considered  the  power 
amp,  and  it  is  usually  a  push-pull 
arrangement  of  some  kind.  In 
some  rigs,  it  is  a  power  IC,  and 
may  be  mounted  to  the  chassis  for 
heat  sinking. 

Mike  amps:  Follow  the  mike 
lead,  There  may  be  several 
stages,  with  some  AGC-like  cir- 
cuits for  compression  or  level  con- 
trol. Basically,  they  are  much  the 
same  as  any  other  low- level  audio 
amps. 

Modulators:  This  is  tricky  be* 
cause  it  depends  on  the  mode 
(FM,  SSB,  etc.),  and  may  have 
many  variations  even  within  a 
given  mode.  Generally,  when  the 
output  of  the  mike  amp  stops  look- 
mg  like  audio  circuitry,  you've 
found  the  modulator!  It  may  be 
four  diodes  in  a  mixer-like  ar- 
rangement, an  IC  or  even  a  coil/ 
capacitor  (L/C)  setup.  Like  a  mix- 
er, it  will  have  two  inputs  and  one 
output.  One  input,  of  course,  will 
be  from  the  mike  amp,  and  the 
other  will  be  the  carrier  to  be  mod- 
ulated. The  output  should  feed 
some  transmit  amps  or  other 
mixers. 

Well,  I  seem  to  be  running  out  of 
space,  so  what  do  you  say  we  con- 
tinue this  next  month?  Mean- 
while, good  luck  and  be  careful!  A 
hint:  It  always  lakes  much  longer 
to  work  without  a  schematic  than  it 
does  with  one.  I  guess  that's  just 
part  of  the  price  you  pay  for  get- 
ting a  bargain. 
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PRESENTING 

THE  K1FO   15  ELEMENT 

144  MHz  YAGI 


Model  FO  15  144 
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RUTLAND  ARRAYS 
1703  Warren  St.     -     Maw  CumbarLand,  PA  I  7070 
(717)774-5298     7-10  P.M.  EST 
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Advance  Your  Packet  Radio 
with  Multisession  power  for 
vour  PK88  or  Multimode 
PK232  and  IBM  Compatible 


Continuous  "Net  View"  monitor 
screen,  10  session  screens  with 
huge  scroll  back  buffers,  binary 
upload  download,  point  &  shoot  to 
regular  "quick  connects'  and  multi- 
ple tnc  setup  files  (that  you  can  edit), 
one  line  multi-hop  net/rom  connect, 
qso  log,  standard  or  custom  com 
port  setups  25/43/50  line  modes, 
maildrop  support,  multi-mode  sup- 
port for  232,  user  manual  &  more,.. 

Our  users  tell  us  Its  the  best!  We 
agree!  Take  5  minutes  and  order 
your  copy  of  Packet-PLUS  today: 

Please  send  Check  or  Money  Order 
for  $34,95  (CA  res  add  6,25%)  to 
InterFlex  Systems  Design,  PO  Box 
6418,  Laguna  Niguel,  CA  92677.  We 
accept  telephone  C.O.D.  orders  for 
an  added  $5,  (714)  498-6639 
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Subscription 
Problems? 

For  Faster  Service 
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Colorado/Foreign  Subscribers: 
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VIS  STUDY  CARDS 
P.O.  BOX  16646 
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SPECIAL  I 
LIMITED  AVAILABILITY! 

A  limited  supply  of  Uniden  2600's  with  RIT 
ON/OFF,  Repeater  splits,  sub  audible  tone, 
mike  and  power  cable,  1  year  manufacturer's 
parts  and  labor  warranty. 


Cash  price  5219.95 

plus  shipping 

Also  Available: 

Complete  line  of  Uniden  professional 

Two-Way  products  at  discount  prices. 
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CB-TO-1 0  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6MH  -  Owner 
P.O.  BOX  315O0X,  PHOENIX,  AZ  85046 


MAJCCOM 


AUTOMATIC  AWTiNNA  MATCHER 

The  ultimate  advanced  technology  — 

when  you  need  n  most 


P.O.  Box  502 

Ft.  Lauderdale,  FL  33302 

(305)  523-6360 
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TNT/THE  NEW  TUflE 
PO  BOX  302 


THE  NEW  TUBE  CO/TNT 
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EC  TOR  riNDER 


ZERO-IN 
THE  SIGNALS 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  POP 

VEF    DIRECTION 

FINDING*  USES 

ANY  FM  XCVft, 

COWPASS  GIVES 

DIRECTION. 
APMS  POLD  FOR 
STORAGE-  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
220MHZ,   OTHER 
MODELS  AVAILABLE- 
WRITE  OR  CALL  FOR 
MORE  INFO- 
53*^0  SHIPPING  i   TYPE  VF-142 

CA-  ADD  TAX)     5129*95   619- 

RAOIO  ENGINEERS      565-1319 


\ 


3941   MT.  BRUNDAGE  AVE 
SAN  DIEGO  CA.92111 
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TNR  The  Battery  Store 

If  You're  Serious  About  Radios 
You  Want  The  Best  Batteries! 

Sanyo  Battery  Inserts 

ICOM  Kenwood 

BP-2 ........  $14.00  PB2500  .....  $1800 

BP-3 15.00  PB2600 18.00 

BP-5 21.00  PB  2400  (Tabs) .  15,00 

BP-7 23.00  PB2100  .  ,  12.00 

BP^8 .........  21 .00 

Sanyo  Nicad  Calls 

M600 "AA"    ..  $1.50Ea. 

N270 "2/3AA" 3.0OEa. 

N  500A "2/3A"  3.00  Ea. 

N800AR   ..,     "A" 4.00 Ea. 

N1200 "SubC" 4.00  Ea. 

•Specify  Solder  Tabs 
MasterCard     VISA  Free  Shipping  3  Catalog 

1-800-346-0601 

Ft  Residents  Add  6%  Sales  Tax 

TNR  Technical,  Inc. 
279  Douglas  Ave-,  Suite  1112 
Altamonte  Springs,  FL  32714 

(407)  682-431 1 
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DISCOVER- 
low  PRICES 

Pl  2i9  N4rk»lST«flan|r|.  USA  69c  or  S 15/25 
PL  25S  Sri  v  a  r'T  e  I .  US  A,  $  1 .  29  or  *25^5 
P I,  Z59  GO  L  Ortef  USA .  i l  ,49  or  1 30r25 
N  lUG  21)  l<x  9911  SOBS  lie.  S3.25 
UG  2SS  convDn  HT  BNC  to  UHF  J1 .79 

NEW  FifriibEe  49lll^p«.  low-loss     J 
Par  cinli  upi  A  rontors  59*         f  \ 
RG4X  no n  C5 it* m mating  23€    j 
RO -%t.  95%.  pr*mjum  14c      j 
RG213Millrp«3lc  / 

14*n1wirw?f  k     .1 


C«0l«m50 
Fncrvmvnli 
Only 


BALUNS 


rwiiiniipm 

LatK»rtlorv  Dr*«i&p*tf 

r  Sup«nor  Construe hon 

Utaaqusltd  Spec  '■citra^s 

11  mottotfc  •&'  evtry  tpo^cth^n 

BT  »  1:1 2MW  Current  B0-10M  H5  » 

B4- 1  5K  4:1  tow  lots  T^K*  SO  TOW  11 7  95 

Yl  4K  t:1  4KW  -CuTTVitt'  0*1  m  b*l«n  123,94 

B4  2K1  4:1  Ptteiaiati  C iirrvnl'  IS0 1 0W 135  94 

804)484-0140 

FRE£  64  pg  DISCOUNT  Cataiog  Everything  for  wire 
antennas  Aiiow4-6  weeks  forbytk-ratedehvory  Send 
£2  'o*  1st  mail  Mention  this  ad  for  sate  pnees  ADD 
SnrPPtNG  -  VISA  &  MC  welcome  Give  caffj  #.  eicp 
date  signature  COD  add  S3.3Q  -  snipping  Virc 
Residents   add   4-5%    sales   ta.i     Dealer   nau 
welcome 

Box  6159  •  Portsmouth.  VA  23703 
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Number  24  on  your  Feedback  card 


Bob  Wtnn  WSKNE 
%  ORZDX 
P.O.  Box  832205 
Richardson  TX  75083 

New  DXCC  Countries? 

The  PX  Advisory  Committee  (DXACj 
has  received  two  more  applications  for 
separate  country  status.  TTie  OXAC  will 
consider  these  applications,  then  rec- 
ommend whether  they  are  worthy  of 
being  added  to  the  DXCC  Countries 
List*  The  ARRL  Award  Committee 
makes  the  final  decision. 

Penguin  Islands,  South  Africa 

This  application  was  submitted  by 
Bill  KC1AG  (who  submitted  the  suc- 
cessful Walvis  Bay  application),  Hans 
DK9KX  and  Ian  2S9A 

According  to  the  application,  the 
Penguin  Islands  are  a  group  of  13  tiny 
South  African  guano  islands,  located 
along  the  coast  of  Namibia*  north  and 
south  of  Ludentz.  The  islands  are  lo- 
cated off  she  restricted  diamond  area  of 
Namibia.  The  preferred  names  for 
these  islands  are;  Albatross  Rocks, 
Halifax  Island.  Hollandsbird  Island, 
Ichaboe  Island,  Mercury  Island.  North 
Long  Island,  Penguin  Island,  Plum 
Pudding  Island,  Pomona  Island,  Pos- 
session Island,  Seal  Island.  Sinclair  is- 
land and  South  Long  Island,  Of  the  thir- 
teen islands  only  Hollandsbird  (the 
northernmost  island  in  the  group)  and 
Possession  islands  are  shown  on  the 
National  Geographic  Atlas  of  the 
World,  These  islands  are  administered 
by  the  Cape  Province. 

This  application  for  separate  country 
status  is  based  on  the  islands  being 
more  than  75  mifes  from  the  closest 
point  in  South  Africa  (and  Walvis  Bay). 
The  application  is  very  well  done  and 
looks  very  convincing. 

Following  immediately  after  the  ap- 
plication for  separate  country  status, 
DK9KX  announced  a  DXpeditton  to  the 
Penguin  Islands,  which  was  scheduled 
to  begin  July  14  The  list  of  operators 
included"  DF9KH,  QK9KX,  DL8CM, 
V510M  and  ZS9A,  The  announced 
callsigns  were  DLBCMfZSl  on  CW. 
OK9KX72S1  on  SSB  and  ZS9A/1  on  50 
MHz,  This  operation  probably  took 
place  from  Seal  island,  which  rs  locat- 
ed just  north  of  Luderitz.  The  first  an- 
nouncement mentioned  a  2SD  prefix, 
but  later  information  received  From 
DK9KX  said  they  would  be  operating 
portable  ZS1  instead. 

Grosse  lie.  Canada 

Martin  VE2EDK  and  Dany  VE2EBK 
submitted  an  application  for  Grosse 
He.  Canada.  Grosse  lie  is  located  in  the 
St.  Lawrence  River  near  Montmagny. 
29  miles  downstream  from  Quebec. 
The  island  is  shown  on  road  maps. 


Hams  Around  the  World 

Their  application  is  based  on  several 
factors:  separation  by  foreign  land,  un- 
der the  controversial  Point  3(b)  of  the 
DXCC  Countries  List  Criteria;  and  an 
implied  relationship  with  the  DXCC 
Countries  of  Sable  island  and  Si.  Paul 
Island,  because  all  three  are  under  the 
jurisdiction  of  the  Canadian  Federal 
government  and  nol  administered  by 
any  province.  You  may  recall  that  the 
recently  denied  application  for  country 
status  for  Tatoosh  and  Gu ernes  Is- 
lands was  based  on  this  same  Point 
3(b)  and  that  Ihe  DXAC  is  considering  a 
rewrite, 

7K1 -7N1 :  New  Japanese  Prefixes 

With  the  availability  of  *M"  prefix 
callsigns  rapidly  diminishing  in  the  pre- 
fectures of  Chiba.  Gumma,  Ibarahi, 
Kanagawa.  Saitama,  Tochigi.  Tokyo 
and  Yamanashi.  new  calisign  prefixes 
have  been  authorized.  The  new  call- 
sign  prefixes  for  applicants  will  be  7KT. 
7L1 ,  7M1  and  7NI  (the  7J  caflsign  pre- 
fix has  been  designated  for  foreign  re- 
ciprocal licensees).  The  authorities  are 
already  issuing  callsigns  m  the  7K1  se- 
ries and  the  other  prefixes  will  follow  as 
use  dictates.  Thanks  to  JARL  News, 
The  Totem  Tabloid  (bulletin  of  Ihe 
Western  Washington  DX  Club)  and 
Bob  KE7GL 

The  Red  Sea  Islands 

As  \  am  writing  this  month's  column, 
the  question  of  whether  or  not  the  Abu 
Ail  Islands  will  be  deleted  from  the 
countries  lisi  remains  unresolved,  or  at 
least  no  action  has  been  taken.  The 
popular  opinion  is  that  the  islands 
ceased  to  be  valid  for  separate  country 
status  on  March  31,  when  Yemen  took 
control  of  the  lighthouse,  but  the  DX 
News  Sheet  thinks  otherwise.  The  fol- 
lowing paragraphs,  adapted  from  DX 

News  Sheet  provide  an  interesting  ar- 
gument for  retaining  the  islands  on  the 
DXCC  countries  list  and  give  back- 
ground information  about  the  Red  Sea 
Islands: 

There  have  been  many  rumors  circu- 
lating the  DX  bands  about  the  status  of 
Abu  Ail  and  Jabal  at  Tair  following  the 
recent  DXpeditton  by  the  DL  operators 
Even  suggestions  that  they  have  al- 
ready been  deleted  from  the  DXCC 
fist*!  Here  are  some  excerpts  from  the 
official  press  release  about  the  matter, 
issued  by  the  United  Kingdom  Depart- 
ment of  Transport  on  October  16. 
7989,  which  make  it  clear  that  such 
action  would  be  premature: 

The  UK's  resignation  as  Managing 
Government  of  and  as  a  party  to 
the  Red  Sea  Lights  Agreement  was 
announced  today.  The  Agree- 
ment covers  the  operation  of  two 
navigation  lights  in  the  Southern 
Red  Sea.  managed  by  the  UK  on  be- 


half of  the  15  contracting  go  vernmen  rs. 
Following  a  recent  review,  most  sig- 
natory Governments  to  the  Agreement 
concluded  that  the  fights  are  no  longer 
needed  for  their  international  shipping. 
The  British  Government  shares  this 
view  and  accordingly  has  resigned  its 
position  as  Managing  Government  to 
take  effect  31  March  1990    Its  with- 
drawal from  the  Agreement  as  a  partic- 
ipating Government  will  take  effect 
from  31  March  1991.  If  no  successor 
managing  Government  is  appointed  by 
the  contracting  Governments,  the 
Agreement  wilt  lapse  before  that  date. 
The  position  locally  has  now 
Changed  unexpectedly  tn  that  the 
lights  administered  by  the  Red  Sea 
Lights  Company,  which  acts  as  the 
UKws  managing  agent,  are  no  longer 
operating.  Other  lights  are  now  operat- 
ing at  the  same  locations,  and  these 
are  understood  to  have  been  put  up  by 
the  Yemen  Arab  Republic  According- 
ly, the  UK  has  advised  other  signatory 
Governments  that  the  fights  now  oper- 
ating are  not  the  responsibility  of  the 
UK  and  other  signatory  Governments 
of  the  Red  Sea  Ughts  Agreement. 

The  Ughts  at  Jabal  at  Tair  and  Abu  Ail 
were  among  four  built  by  the  Ottoman 
Empire  and  ftrst  exhibited  tn  1903, 
Turkey  renounced  her  rights  and  titles 
to  the  islands  in  the  Treaty  of  Lausan- 
ne, and  their  sovereignty  has  since  re- 
mained undetermined,  The  two  tights 
have  been  managed  by  Britain  since 
T9i5r  when  the  former  Turkish  islands 
were  occupied  by  the  Royal  Navy  dur- 


ing the  first  World  War,  For  a  period  in 
the  1930s  Germany,  Italy  and  the 
Netherlands  contributed  to  the  costs  of 
managing  the  lights,  but  this  ended 
with  the  second  World  War. 

The  post  war  international  cost 
sharing  agreement  was  reached  sn 
1962,  with  Britain  taking  the  role  of 
Managing  Government  and  is  based 
on  participating  countries '  share  of  the 
shipping  tonnage  through  the  Suez 
Canal  In  recent  years  the  manage- 
ment of  the  lights  has  been  undertaken 
by  the  Red  Sea  Lights  Company,  The 
contracting  Governments  under  the 
Agreement  are  Denmark .  China, 
Egypt.  West  Germany,  Greece.  Italy, 
Kuwait.  Liberia ,  Netherlands,  Norway, 
Pakistan,  Sweden.  U$At  USSR  and 
the  UK  The  Yemen  Arab  Republic  is 
not  a  party  to  the  International  Agree- 
ment. 

Sovereignty  over  Abu  Ail  (and  Jabal 
at  Tair}  is  stilt  not  determined  and  is  not 
directly  affected  by  the  cessation  of  the 
UK  interest  in  the  lighthouses.  The  new 
fights  mentioned  in  the  press  release 
as  having  been  erected  by  the  YAR 
strengthen  any  YAR  claim  to  sover- 
eignty, but  it  is  not  dear  what  court  or 
body  woutd  validate  such  a  claim 
(apart  from  the  signatories  of  the 
Treaty  of  Lausanne,  who  have  proba- 
bly lost  interest). 

The  bottom  line  is  that  the  islands 
should  continue  to  count  for  DXCC  un- 
til YAR,  or  one  of  the  other  nearby 
states,  makes  a  claim  that  is  supported 
internationally." 


.  SG-230 

SA1ARTUNER 

HF  ANTENNA  COUPLER-SSB,  AM,  CW  &  DATA 
FAST- INTELLIGENT— ACCURATE 
OPERATES  WITH  ANY  HF  TRANSCEIVER 
Tin?  STTt^itoTK-r  high  lechnolofiy  COiipJri  mlrJIi^emiy  tunes  any  length  antenna  |»  to  HO 
U)  In  thf  HK  band    This  unii  will  operate  with  any  lit  n-iinsi.eiwr  within  »V  *ifn*ir  inert - 
nuns    7  hr  Smanunes  ^wiEtiu-s  1,4  mpm  ontl  32  output  capacitance  <  c*mhnutioiife  plus 
25*»  inductance  combinations  in  a    '  pt ' "  network  resulting  in  over  A  hajf-initlkw  dnferrni 
Wii\"s  lorrewc  a  perfect  match  for  ihr  tian^cetvet     \nd.  ir  remembers  the  fwifuemy  Mut 
thv  twitttg  ia/i*^  jnLt  will  te-scfeu  tJte%e  value*  in  less  than  lO  ms  nc%t  ume  wu 
transmit  on  that  frequency. 

SPECIAL 
HAM  PRICE: 
$555.00 


iXYitsn  West,  W&6NOA    '  lir\'  \jJi.n  mtirt  h  iftf  hctf  ivupkt  I'W  CV&  ftMfrtf  *Jf  Uvii' 

•MICROPROCESSOR  CONTROLLED  •LSTO  30  MHZ  RANGE 

-NON  VOLATILE  MEMORY  ■  10  TO  1 50  WATTS  INPVT  POWER 

■WATERPROOF  •  rO  MS  RLTUN1NC  TIME 

•BJ.T.E.  INDICATOR  •  8  TO  80  FT  ANTENNA  (ALL  TYPES) 

•FOR  MARINE.  AVIATION,  HAM  AND  PARA -MILITARY  APPLICATIONS 

The  SG-230  Smartuner  is  available  from: 

Xwpte&iv  -   -"  tm'ttkimm  MflWU  ftnw/teA\tA2; 

SCO  Jrec . .  SCG  Building,  i  3737  S.  E .  36th  Si  ,  Bdkroc ,  WA  98005 ,  USA 
P.0  Box  3526,  Q80O9   Tdcu.  32B634    Fax;  206-746-6384    Tel:  206- 746-63 10 
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ASSOCIATED  RADIO 

8012CONSER  BOX  4327 

OVERLAND  PARK,  KANSAS  66204  _ . .. .      _  _ ,  ,       _  .  „ 

BUY— SELL— TRADE 

EVERY  DAY  Ail  brands  new  and  reconditioned. 

A  HAMFEST 

WE'LL  BUY 

YOUR 

EXTRA  RIG 

STATIONS  - 

ESTATES  ETC. 


CALL  913-381-5900 

FAX  913-648-3020 


Send  $3.00  for  our  current  catalog  and  wholesale  sheet  J 


CAT- 1 00  AUTOMATIC  CONTROL  OPERATOR 

•  Digital  Voice  Clock 

•  120  Channel  Scheduler 

•  Five  User  Functions 

•  Control  Authorization 

•  RS-232  Computer  Interface 

Breathe  new  life  into  your  "old"  repeater  controller.  Add  the  CAT-100 
to  your  existing  system,  and  realize  the  features  of  controllers  costing 
thousands  more. 

4631  N,W.  31st  Ave.  Suite  142 

COMPUTER  AUTOMATION  TECHNOLOGY  INC.    £  U"SS£^™ 

Phone:  (305 J  978-6171 
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1990  GREATER 
LOUISVILLE  HAMFEST 

SEPTEMBER  29th  &  30th 

Commonwealth  Convention  Center 

Louisville,  Kentucky 

Flea  Market     •    Vendors     *     Forums     •    Ladies  Programs 

Tickets    $5    Advance    —    $7    At    Door 

For  Tickets  or  More  information 

Send  Business  SASE  to: 

P.O.  Box  34444,  Louisville  KY  40232 

Phone (502)964-1 132 


CIRCLE  97  ON  READER  SERVICE  CARD 


VtSA 


■ 


Mailp'Curd 


ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.   (7 16J  664-6345 

(800)  752-SSI3  for  orders  only 


aaainiiLaj 


W  WB8ELK/m 


VIDEO  I.D.  BOARD 

P  4fflO£ 

I 


'*& 


•Custom  Graphics  with  your  Call  Sign 

•4  Screens  (2  Hi-res/2  color  bar) 

■1 2  VDC  Operation 

■Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
■Built-in  Automatic  Sequencer- Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 
Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

1 2536  T.R.  77  *  FIndlay,  OH  45840 
(419)422-8206 

ELKTRONICS 

I253S  T  J.  77 
Findlay,  OH  158*10 

(41S)   422-U^Uli 


O0LWH-WB8ILK 


a 


KASNLV 

m- h..  k\\  ,. 

h-HI  4H   bll-EMli 
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MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

MQrseM0n9\\x*  -  THE  premier  Morse  Code 
trainer  now  Incorporates  mouse  support,  impro- 
ved F a rnsworth  method,  improved  code  teacher, 
an  expanded  information  base  and  many  more 
new  features!; 

MorseMan  Plus  will  take  the  newcomer  from 
ground  fevel  Go  expert  m  record  time!  It  is  ah  ideal 
trainer  for  the  potential  ham.  MorseMan  Plus  is 
great  for  licensed  hams  who  want  to  upgrade  -no 
need  to  wrestle  with  code  tapes  or  on  the  air  prac- 
tice when  yoii  &|ri-  use'  any  and  all  of  the  advanced 
features  on  Morse  Man  Plus  a  true  random 
character  generator,  random  word;  generator, 
ASCII  text  file  create/send,  true  random  calls! gns, 
true  random  FOC/VEC  type  tests  that  keep  track  of 
your  progress  as  well  as  a  random,  realistic  on- 
tfie-air  QSOjajirfi^^  the  real 

thing!  Plus  many,  many  more  options,  Morse 
Man  Plus  even  features  CPU  INDEPENDENT 
TIMING  so  that  you  don't  have  to  worry  about 
setting  it  for  your  computer! 

Unlike  other  CW  trainers,  MorseMan  Plus  was 
designed  by  a  CW  expert  (NE4L)  who  knows  what 
it  takes  to  get  to  that  high  level  of  proficiency.  Other 
trainers  doni  even  come  close!  (Hundreds  of 
satisfied  user*  Can't  be  wrong!)  You  cart  get  Mor- 
seMan Plus  for  $24.95  (plus  $2.00  s/h)  PLUS 
the  next  major  update  FREE! 

If  you  want  to  become  a  licensed  ham,  upgrade,  or 
just  enjoy  CW  then  MorseMan  Plus  is  for  you! 
Give  us  a  call  at  1  -800-525-7235  and  order  yours 
today,  or  order  from  our  BBS  at  (205)757- 134B 
(300-1 9200  baud  -24  hours):  Visa/MC  accepted 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 
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PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits,  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in,  For  example,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31 \  Provide  a  clear,  concise  summary  of 
the  essential  details  about  your  Special  Event. 


KELOWNA.  BRITISH  COLOMBIA  The 
Oxanagan  Valley  Ham  Fair  Society  will  nolo:  a 
Ham-Fair  at  Camp  Dun  loot  150  mile*  NW  of 
Spokane  WA)  Talk-in  146  92  Peniicion, 
146  82  Kelowna,  146  88  Vernon  Contact  O^ 
in  Beebe  VE7BE£.  Box  477,  Penttcion  BC. 
V2A  6K6,  Canadi  or  Doug  Mclntyre  VE7APS 
at  764-8637 

ALAMOGORDO,  Nil  The  Alamagordo 
ABC  will  hold  tnetr  Sixth  annual  Hamfest  at 
the  CHero  County  Fairgrounds  Sat  from  8 
AM -5  PM,  and  Sun  from  §  AM -2  PM  VE 
Exams  RV  parking  Free  admission  Tables 
S5  per  day  Pre-regsstration  for  door  prues  S5 
(before  Aug.  31).  $6  at  the  door  Talk-in 
146  20V  80  repealer  For  info  catf  (SOS)  437- 
0296  or  (SOS)  437^0982.  For  exam  into  cat! 
Ote"  WA51PS.  (SOS)  437-5896  Man  regis- 
trations to  June  K58HE,  PO  Box  276.  Alam- 
ooordofVMSSJM 


SEP? 


INDIANAPOLIS.  IN  Central  Indiana  Ham- 
fesi/Compuierfest.  brought  to  you  with  the 
help  of  The  Ivy  Tech  ARC.  Mill  be  hew  at  the 
Easi  Pavilion  Building  at  the  Indiana  State 
Fairgrounds  from  8  AM-4  PM  Admtssion  S3 
in  advance.  $4  al  the  door  Accompanied  chil- 
dren under  12  tree  Free  parking  Booths  with 
tables  $10  each  Booth*  without  tables  SS 
each  Send  reservations  before  Aug.  15th  io 
Leo  Doyle  KE9TS,  PO  Box  20158,  Indiana 
potts  IN  46220  For  info  call 
($17)  251-9633  Q* (31 7)  352-0 f& 


S£PB 


LAPORTE,  IN  The  Laporte  ARC  and  the 
Michigan  Cily  ARC  will  hold  a  Hamfesl  Sal  al 
the  Laporie  County  Fairgrounds  Talk-in 
146.52  simplex.  Forum*  include  the  Midwest 
Microwave  Society's  construction  exhibit  and 
seminar  (bring  your  SHF  project)  Donation 
is  S3  50  Table  charge  is  S3  50  Reserve  in 
advance  by  SASE  to  LP  ARC.  PO  Box  30. 
Laporie  tN  46350 

FORT  WAYNE,  IN  The  Summit  City  Ham- 
fesl, sponsored  by  I  he  Fort  Wayne  Radio 
Club  will  be  held  at  the  4  H  Fairground?  on 
Carroll  Rd  from  6  AM -3  PM.  Free  parking. 
Setup  6  PM  Friday  Advance  admission  S3, 
$5  at  the  door  Tail  gating  $7  Tablefchair/ 
open  air  building  Sip  {by  reservation)  Table/ 
chaJr/elecir Icily/  enclosed  A/C  bldg  $15  {by 
reservation;.  Talk-In:  146, 16/. 76,  222.88/ 
224  4B,  449.875/444  S75  Contact  Frank  Ja- 
worski  KiFJ,  3923  Oaklmt  Dr.,  Fon  Wayne 
*N46B15  {219}  485-2634. 

UNIONTOWN,  PA    The  W3PJE  Unioniown 
ARC,  Inc.  will  hold  its  41st  annual  Gabfest 
on  the  old  Pittsburgh  Rd    Free  parking 
Free  Swap  A  Shop  set-up  with  registration 
Pre-registrahon  S4  each  or  2/SS    Talk-in 
147,045^645  and  144/57/145,17    Contact 
John  T  Cermak  W83DOD.  PO  Box  433.  Re- 
public PA   15475    (412)  246-2870  Or  (4)2) 
246-9383 
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BUTLER,  PA    The  Butler  County  ARA,  Inc 
will  sponsor  thetr  13th  annual  Hamfesl  at  I  he 
Butler  County  Farm  Show  Grounds  at  Roe 
Airport  from  9  AM -4  PM   Free  Outside  Flea 
Market    Indoor  vendor  s  space  510  per  8' 
table.  Admission  Si,  children  under  12  tree 
Mob.ie  checks  till  noon  146  52  (W3UDX) 
sample*    Directions  147  £&/  36  (W3UDX) 
Overmgnt  Camping  Handicap  parking  Fly-in 
(Butter-Roe  Airport)  122.7  MHz.  For  info  con- 
taci  Chairman.  PO  Box  \787.  Butter  PA 
16003-^787  To  reserve  indoor  table  space 
contact  Joseph  Siahtman  WA3BVQ.  Box 
8815.  RD,  5,  Sftppery  Rock  PA  T6057,  (412} 
794-8383 

FiNDLAY,  OH  The  Findtay  RC  wm  how  H5 
46in  annual  Hamfesl  at  the  Hancock  County 
Fairgrounds  beginning  al  8  AM  Advance  tick* 
ets  54.  S5  at  the  gate  Sei-up  al  630  AM 
Tables  are  8  x  32'  Firsl  table  $t2  (includes 
admissjon  for  one),  additional  tables  58  Re- 
serve before  Sept  l  si  Reserved  tables  held 
until  9  AM  then  resold  at  unclaimed  Talk-in 
147  75/ 15.  Send  pay  mem  and  SASE  to  PRC 
Tahies.  Box  58? ',  Ftndtay  OH  45B39  Make 
checks  payable  to  FinrJtey  Radio  Club  For 
info  can  M^M^J 1190 


MON ETT t  MO  Tne  Ozarks  ARS  wilt  hold  its 
annual  Club  Congress  &  Swapfest  at  the 
Monett  (Missouri}  City  Park  beginning  at  9 
AM  Bingo  at  1 0  AM  Pot-tuck  Dinner  al  1 2:30 
PM  The  park  is  located  at  the  juneuon  of 
State  H  wy  37  and  US  Hwy  80.  Talk-in :  1 4637/ 
97  Contact  The  Quarts  ARS,  PO  Box  327. 
Aurora  MO  65605.  (417)673-3375. 

JOLIET.  IL  The  Botrngbrook  ARS  will  hold 
as  sixth  annual  Ham/Computer  Fest  at  the 
■n wood  Recreation  Center.  Dealer  Setup: 
Sat.  3-6  PM.  Sun  SAM  Gates  open  at  6  AM. 
indoor  stadium  opens  at  8  AM  Advance  tick- 
ets S3  Reserved  dealer  tables  indoors  $10 
Reserved  flea  market  tables  indoors  95.  VE 
hlfttfng  TaJknn:  147.33  +0-6.  22454  -16* 
146  82  -0.6  MHz:  For  into  call  the  BARS 
Hotline  708)  759-7005  For  advance  ticket 
reservations  matf  check  to  Bolmgbrook  ARS, 
PO  Box  1429,  Boiingbrook  IL  60439-7429. 
For  lable  reservations  contact  Ed  VYe/nsten 
WD9AYR.  7511  Walnut  Ave.,  Woodndge  IL 
60517.(708)985-0527, 

WEST  HARTFORD,  CT    The  University  of 
Hartford  Computer  Fair  will  be  held  from  10 
AUt-4  PM  at  Sport  Center.  Admission  S5 
Contact  Cogan.  One  Magnolia  Hi//.  West 
Hzrtforti  CT061 17.  (203)233-9922. 
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VI RGIN I A  BEACH ,  V  A  The  Assoc  of  North 
American  Radio  Clubs"  convention  will  be 
held  at  the  Virginia  Beach  Pavihon,  m  con- 
) unction  with  the  Tidewater  Radio  Conven- 
tion's, 15th  annual  Hamf est/Computer  Show 
WNIS-AM,  Newsradjo  850.  is  the  convention 
sponsor.  The  Old  Dominion  DX  Assoc,  is  co- 
ordinating the  convention.  For  info  contact 
ANARCON  '90.  Box  9645r  Norfolk  VA  23505- 
0645  Telephone  ANARC  at  (804)  499-  1 191 
or  {804}  877-4969. 


SEP  15 


CALGARY,  ALBERTA  CANADA  The  Siklh 
annual  Calgary  Ham  Radio  Flea  Market  will 
be  sponsored  by  the  NO VATEL  ARC  at  the 
Parkhilt  Community  Centre  from  0900- 130Q 
Admission  $2,  Tables  $2  Talk-in:  VE6NRC 
146.76;  simplex  146  52.  To  reserve  a  lable, 
ss  nd  y  ou  r  n  ante ,  cailsign  a  n  d  $2 1  o  NO  VA  TEL 
ARC.  1020  64th  Ave,  /V.E.,  Calgary  Alberta 
T2E  7V8,  Canada. 

CAMBRIDGE,  MA  TMLGvrEELECTHQNicsy 
Compu  teey Amateur  Radio  flea  market  spon- 
sored by  the  MFT  Radio  Society  and  the  MIT 
Electronics  Research  Society,  will  be  held 
from  9  AM-2  PM  at  Albany  and  Main  Si  Ad- 
mission $1 .50.  Free  off  street  parking.  Tail- 
gate room.  Sellers  $5  per  space  in  advance, 
$8  at  the  gate.  Includes  1  admission.  Set-up  7 
AM  For  reservations  call  (617)  253-3776 
Mail  advance  reservations  before  the  5 Eh  to 
W1GSL.  PO  Box  82  MiT&R.  Cambridge  MA 
02139.  Talk-in:  146.52.  449.725^444  725— pi 
2  A—  WtXM/R 
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P  E O  R I A .  IL  Ham  fest/Compu ier  Fai  rr  AR  R  L 
Illinois  State  Convention,  sponsored  by  Peo- 
ria Aiea  ARC  at  the  Exposition  Gardens  Flea 
Market  from  6  AM-6  PM.  Camping  and  free 
parking.  Banquet  al  7  PM  Sal.  mght  by  reser- 
vation Admission  ticket  good  both  days  $4 
advance.  55  at  the  gate.  Advance  sales  close 
Sept.  13th  Enclose  SAS£,  and  make  check 
payabte  to  Peoria  Area  ARC.  PO  Box  3461. 
Peona  IL61B 14  Taik-in:  1 46  76/  16. 

VIRGINIA  BEACH,  VA  The  Tidewater  Ra- 
dio Conventions.  Inc.  will  hold  the  ARRL 
Roanoke  Division  Convention  and  the  AN- 
ARC 1990  SWL  Convention  al  Ihe  Virginia 
Beach  Pavilion  from  9  AM-5  PM.  Admission 
55  m  advance,  $6  at  the  door  Talk-in: 
146970/- 300  Contact  Manny  Sterner 
K4DOR,  3512  Qtympia  lane,  Virginia  Beach 
VA  23452  (904)  34OSJ0S. 
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PENNSAUKEN.  NJ  The  South  Jersey  RA 
will  hold  its  annual  Hamfesl  at  the 
Pennsauken  High  School  Gates  open  al  8 
AM  VE  Exam  registration  ts  at  9.30  Tickets 
are  $3.50  in  advance.  54  at  the  door  Vendor 
tickets  are  $5  per  fable  plus  the  cost  of  admis- 
sion Talk  in  145.29/144.68  K2AA  repeater 
For  info  and  tickets  contact  Jim  MeGrath 


KB2tYS.  2  Dickens  Lane,  ML  Laurel  NJ 
08054  or  (609)  866-0890 after  6  PM  EOT. 

OLDWESTSURYtNV  The  Long  Island  Mo- 
bile ARC  will  hold  a  Hamfest  at  the  New  York 
Inst  of  Tech  horn  9  AM-4  PM.  Admission  55 
al  The  gate  Exhibitors  SB.  Talk  tn  146.25/ .05. 
Contact  Net*  Hariman  WE2V,  (51 6)  462-5549 
or  Mark  Nadei  NK2T  (5 16}  796-2366, 


CONCORD,  NH.  oft  Interstate  89  The 
Contoocook  VaJty  RC  is  sponsoring  its  Fall 
Ham  Radio/Electronic  Flea  Market  14  miles 
from  Concord  NH  Setters  set-up  al  6  AM 
cost  is  $5.  Buyers  arrive  anytime,  cost 
$1.  Contact  Dava  KlOPO  at:  WA7WOK-2/ 
BBSWOK,  Ot  (603)  746-5090 

CANFIELD,  QH  Tne  20/9  ARC  will  sponsor 
a  Flea  Market  at  the  Mahoning  County  Joint 
Vocational  School  from 9  AM-4  PM  Set-up  al 
6  30  AM.  $1  per  space.  Dealer  tables  £6  per 
9  Admission  52  at  the  gate  Handicapped 
accessible  VE  Exams  at  1  PM  Talk-in  Mo- 
bile check  in  until  i  PM  on  147315  and 
145  270  Reserve  m  advance  by  contacting 
Paul  Rase  ft.  (216)  793-8352  or  David 
Spencer.  (216)  544-3723 

VERNON.  CT  The  Hartford  Hamfesl  will  be 
held  V*  mule  from  i&4.  exit  67.  Tables,  {bring 
your  own)  $8  in  advance.  $10  al  Ihe  door. 
Ren t-a  table,  reservations  only.  Si 5  Tail 
gale,  advance  $5,  $7  at  the  door  General 
admission  $3  Dealers  6  AM;  public  9  AM 
Contact  Phtii  Davis  WFiOt  45  Marshall  Rd.t 
Maneh&swr  CT  06040.  (203)  649-1624 
I  evenings)  ARRUVEC  exams  at  9  AM.  Con- 
tact Joe  Faraei  WD1U,  190  Richmond  Rd.r 
Coventry  CT  06238  (203}  742-7625 
(evenings} 
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VERONA.  NY  The  Madison-Onieda  ARC 
holds  VE  Exams  the  third  Friday  ot  every 
month  at  the  Madison -Oneida  BOCES  on 
Spring  Rd  Take  190  to  Exjl  33.  RT  365  Nodh 
two  1  rati  re  lights,  turning  right  at  the  second 
light  Time  Is  7  PM  Talk-in  on  145.37,  Contact 
Leonard  Popyack  WF2Vt  (315)  $53-8974.  or 
on  146  79,  145.37,  WF2V  #  WA2TVE,  or 
POPYACK&TQPSPQRADC.APMtL 
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GAYLORD.  Ml  The  Chain  of  Clubs  will  be 
hosting  ihe  1990  ARRC  State  Conveniion  at 
the  County  Fairgrounds.  White  Fish  Fry, 
Wouff  Hong.  Fri.,  Flea  Market,  Banquet,  Sat.; 
Church  services,  VE  Exams  Sun.  Admission: 
$3  advance.  $5  al  the  door.  Commercial  ven- 
dors: $15  firsl  table,  SID  second  table.  Non- 
commercial: $5;  Tailgate:  £3.  Talk- In: 
147, 13  k  Reservations  for  VE  Exams,  con- 
tact Jim  Toter  WM0T,  3070  Van  Tyte.  Gaytord 
Mi  49735  (St 7}  732-7748  For  further  info: 
Cham  of  Clubs*  PO  Bom  4073,  Gayiord  MI 
49735 
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Between  POLK  a  FRANKLIN,  PA  The  Ft 
Venango  Mike  &  Key  Club's  Ham  Auction  will 
be  held  at  the  Venango  County  4  H  Fair- 
grounds {Route  62)  beginning  at  9  AM  Free 
parking  Regis! ration  of  auction  items  at  8 
AM  Auction  begins  at  10  AM  Admission  $2 
Si  lor  pre-reg  isle  red  sellers  Contact  Jim 
CUnef after  N38AT,  (8t4)  437-1781  or  Brvno 
Wotozyn  K3MH&,  (814)  677-8694  Of  wrde 
the  club  at  Fr  Venango  Mire  £  Key  CluO, 
RD  fl.PO  Box  591.  Cranberry  PA  I63t9 

BERLIN .  VT  The  Ceniraf  Vermont  ARC  will 
hold  its  second  annual  Fafl  Fottage  Hamfesl/ 
Flea  market  al  (he  National  Guard  Armory 
from9AM^3PM  VEE trams  al  t  PM  waJk-irts 
welcome  Handicapped  accessible  Admis- 
sion $2  Tailgating  $4  Tables  (provided)  S€ 
advance,  $8  at  the  door  Talk-in  146  625. 
Contact  Todo*  Bigeiow,  PO  Box  524, 
Wttltamsjown  VT  05679  (80S)  433-5587 
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MOBILE,  AL  The  MARC  Ham  test/Comput- 
er Show  wiH  be  held  at  Abba  Temple  Fair 
Grounds  from  9AM-5  PM  Sat  ,  and  9  AM-4 
PM  Sun  Self  contained  RVs  welcome.  VEC 
Exams  at  t0  AM  Sal  Tatkm  22/82  and  34/ 
94.  Admission  $3  XYLs  and  children  tree, 
Tables  S3  for  one  day.  SID  both  days  Hospi- 
tality room  al  the  Family  Inn   Mail  registia- 


tions  to  MARC,  PO  Box  9315.  Mobile  AL 
36691-0315 

GRA  YSLAKE,  IL  Tne  Chicago  FM  Club  will 
sponsor  radio  expo  »  at  the  Lake  County  Illi- 
nois Fairgrounds.  VE  Exams  Indoor  Flea 
Market  tables  &  elect noty  available  Overrate 
security.  Camping  Admission  S4  advance, 
S5  al  the  door.  Talk-ui:  146  16/  76  Contact 
Mike  Brost  WA9FTSr  POBox  tS32.  Evanston 
iL60204. 
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QUEENS,  NY  The  Hall  of  Science  ARC 
Hamfest  will  be  held  at  the  New  York  Hat  of 
Science  parking  lot-Flushing  Meadow  Park, 
beginning  at  9  AM  Set-up  after  730  AM  VE 
Exams  at  10:30  AM  and  12  30  PM  Donation 
Buyers  S3,  sellers  $5  per  space.  Talk 
144.300  simplex  link.  223.600  repeater, 
445.225  repeater.  Call  (at  night)  Steve  Grean- 
oaum  W32KDG.  (718}  898-5599  ot  PTut  Ku- 
ben  N2HYE,  (212)  777-8648 

D ANBURY,  CT  The  Candlewood  ARA  will 
sponsor  a  Flea  Market  al  the  Elk's  Club  from  8 
AM-3  PM  Set-up  at  7  AM  Admission  54 ,  kids 
under  12  free.  Tables  $8  Tailgahng  S6  {in- 
cludes 1  admission!  Talk-in:  147/72-12  For 
info  can  (203)  790-7987;  (203}  775S738, 
(203)  426-16S2.  Send  check  payable  10 
CAR, A.  c/o  Bob  Ellon,  60  Padanaram  Rd 
§18,  QanburyCT  06810 
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HORSEHEADS.  NY  The  Elnura  ARA  will 
hold  the  15th  annual  Elmira  International 
Hamf  est/Compul  erf  est  at  the  Chemung 
County  Fairgrounds  from  6  AM-4  PM.  Frao 
parking  Camping  hookup  SS  (County  re- 
quirement Admission  £3  advance.  S4  al  the 
door  Children  10  years  or  younger  free  Talk- 
in;  Rookies  repeater  147.36/96;  444.20 
Tickets  contact  Da/e  Lewis.  &D#1  Box  191 , 
VanE tterj  NY  14889  Dealers:  Jay  (507)  733- 
0751  VE  Exams:  Bill,  (607) 962- 1 134. 


SEP  3D 


BENSON,  NC  Johnston  ARS  will  hold  Ihe 
second  annual  jaflsfest  1990  al  the  American 
Legion  Complex,  Advance  admission  $4,  55 
al  the  door.  Flea  Market  space  and  indoor 
tables.  Contact:  Johnston  ARS.  Rt.  1  Box 
JARS",  Benson  NC  27504,  or  call  (919} 
894-5479,  7PM-9PM, 

SPECIAL  EVENT  STATIONS 


PARADISE.  AZ  The  Cochise  ARA  will  oper 
ate  WA7KYT  from  Ghost  Town,  around  the 
clock  from  Sat- Men,  Frequencies:  CW— 
7.040;  Phone— 3  B85,  7.285,  14  2BS,  18  150, 
21  288,  28  385,  6  M  For  special  certificate 
send  9x12  SASE  to  Cochise  ARA,  PO  Box 
1855.  Sierra  Vista  AZ  35636 

WATERFORD.  CT  The  Tn-City  ARC  will  op- 
eraie  station  KAfBB  from  Sat  al  17002- 
230OZ  Mon.  at  the  Waterford  CT  I  95  Weigh 
Station  to  promote  safe  Labor  Day  holiday 
auto  travel,  This  event  is  in  conjunction  with 
the  seventh  annual  St  By- A  wake  Coffee  Stop 
offered  by  BSA  Traop  24  of  Nianiic  CT  Fre- 
quencies: The  middle  of  the  SO.  40. 20  and  1 5 
M  General  Class  phone  and  CvV  bands  Talk- 
in  to  Coffee  Stop  on  FM  1 46  52  direct  and  CB 
channel  19  O&L  with  letter  size  SASE  via 
Tr^Cify  ABC,  PO  Box  686t  Gwton  CT  Q634Q 
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ROLLING  MEADOWS,  IL  Operators  horn 
the  Rolling  Meadows  ARC  and  its  sister  cfcy, 
Henin-Beaumont.  wM  celebrate  the  35th  an- 
niversary ot  the  Founding  of  Rotting  Mead- 
ows Frequencies:  Phone — up  1 5  kHz  in  Gen- 
eral bands;  CW— up  *5  kHz  mam  bottom  of 
band.  Novice  activity  is  also  planned  for  both 
modes  Stations  wilt  use  personal  calls 
Phone  stations  wilt  announce,  and  CW  sta- 
tions wii  identify  with  '  HMi"  tag  10  through 
BO  meters.  OSL  with  SASE  to  600  Lynn 
W9PYK  3B02Jay  Lam.  Rotting  Meadows  IL 
6OO0S. 
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ATLANTIC  CITY,  NJ  Soul  hem  Counties 
ARA  will  operate  K2BR  Irom  the  Miss  Amen* 
ca  Pageant  from  9  AM  EST.  Phone  25  kHz 
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ingkJe  tower  General  Class  bandedge  CW 
65  kHz  i nsido  lower  Gene  ra!  Cl  ass  b an dedge 
Novice  26  100- 28  500  MHz  QSL  SASE  #10 
via  SCAftA,  POSojt  12J,  UfiwooaNJ&&22i 

DAVENPORT.  IA  The  Palmer  College  of 
Cftiroprachc  ARC.  in  cooperation  with  ihe 
Da  van  port  RAC»  will  sponsor  a  Special 
Events  Day,  commemorating  Chiropractic 
Founders  Day  at  Palmer  College  and  the 
original  site  of  broadcast  station  woe.  which 
was  Ham  Radio — 96 V  in  Ihe  early  1900s.  pri- 
or to  obtaining  the  present  call  letters  ot 
WOC  Operation  will  be  from  1 300Z  to  0 100Z 
Frequencies  10  kc  up  from  Ihe  bottom  of 
General  portions  of  each  band,  For  certificate 
send  QSL  and  a  No.  10  SASE,  for  QSL  card 
send  aid  SASE  to  Or,  Wayne  Henry  Z&melks 
KBuCiO,  1000  Brady  St.;  Davenport  I A 
5280$ 
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BUTLER,  PA  The  Butter  County  ARA  will 
operate  W3UDX  from  approximately  1300Z- 
0400Z  on  Sat  and  from  iBuOZ-OOOOZ  Sun  , 
to  commemorate  the  50th  anniversary  of  the 
Rrst  General  Purpose  vehide  (Jeep).  Fre- 
quencies tower  portion  of  SO.  40, 20  and  ISM 
General  phone  bands  and  Novice  10  M  phone 
and  CW  Also  on  147.96*36  and  146  55  For 
unfolded  certificate  send  QSL  and  9  *  12 
SASE  to  Butter  County  ABA.  Box  1 787.  Butler 
PA  16003- 
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PEA  PATCH  ISLAND  Historical  Ft  Dela 
ware  DXpadlfion  on  Pea  Patch  Island 
(fOTA  M  Pending].  The  Tristate  I  ARC  will 
hoy  a  weekend  expedition  outing  courtesy 
of  the  Delaware  State  Park  Commission  SSB 
operation  on  Ihe  General  portion  of  40,  20. 15 
and  Novice  1 0  M  Also,  2  and  6  M.  Operators 
will  be  KA3PVT,  KA3PFH,  N3EMY,  KA2RRK 
and  W2BN.  QSL  direct  to  the  appropriate  op- 
erator by  SASE. 


BRANCHVILLE,  SC  The  EdiSlo  AftS  wilt 
operate  AD4U  liom  10:00-22  00  EDST  Sal 
and  13:00-18  00  EDST  Sun.  Frequencies 
29,400,  14  295,  and  21  375  (±)  Send  OSL 
and  SASE  lor  impressive  &v*  %  1 1  certificate 
to:  AD4U.  POBo*t17,  BranchvMe  SC  29432* 
0117 
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KINGWOOD.  WV  Preston  County  amateur 
racho  operators  will  operate  WM8E  from 
14Q0Z  Sept  28-02002  Sept  30,  bl  celebra 
hon  of  the  4tth  annual  Preston  County  Buck- 
wheat Festival  Operation  modes  will  be 
phone  or  C W  on  A 0 .  20 . 1 5  and  1 0  M .  Contact 
may  be  made  approximately  25  kHz  up  from 
the  bottom  of  General  phone  bands  or  Novice 
CW  bands  For  certificate,  send  OSL  and 
SASE  lo  John  Writs  KE8N&  W4  Swartz  Rd, 
Kingwood  WV 26537 


BEP30-OCT  1 


S  ANOIA  PARK,  MM  Fall  Classic  and  Home- 
brew Radio  Exchange,  will  be  sponsored  by 
the  Classic  Radio  Newsletter,  from  2000Z- 
0400Z  Our  object  is  to  restore,  operate  and 
enjoy  homebrew  equipment  and  equipment 
at  least  10  years  okJ  (not  required  lor  entry j 
The  same  station  may  be  worked  multiple 
times  with  different  equipment  on  each  band/ 
mode  Frequencies— Phone:  3890.  7290, 
14290.  21390.  28320,  CW— 60  kHz  up  from 
lower  bandedge.  Novice'Tech— 3720. 
21 120,  2B32Q  (Most  of  the  action  ts  on  7060 
and  3560.)  Add  number  of  all  transmitters  and 
receivers  worked  plus  the  different  states/ 
pro vicences/coun tries  worked  per  hand/ 
mode.  Multiply  by  total  age  of  all  your  trans- 
mitters and  receivers  used  (minimum  three 
QSOs  per  umt).  For  transceivers,  multiply  age 
by  2.  Far  homebrew t  count  as  25  years  unless 
older.  Sporadic  awards.  Mail  logs,  com- 
ments, plus  SASE  for  Newsletter  to  Jim  Han 
ion  W8KGI,  PO  Box  581,  Sandia  Park  NM 
87047 


Upda 


Number  26  on  your  Feedback  card 


T.D.  Systems'  Address 

The  correct  address  for  T.D. 
Systems  is  2420  Superior  Drive, 
Suite  B,  Pantego  TX  76013.  The 

street  number,  242C  Superior  Drive, 
as  given  on  page  49  of  the  August 
1 990  issue,  is  incorrect. 


C-64&1541 
Drive  Conversion 

Now  a  letter  from  John  M. 
Franfce  WA4WOL  of  Yorktown. 

Virginia:  I  enjoyed  KGYDW's  arti- 
cle, "C-64  &  1541  Drive  12- Volt  Con- 
version/ in  the  July  1990  issue. 
There  is  one  small  mistake  that  is  not 
overly  important  but  is  repeated  by 
many  amateurs.  Mr.  Neeley  uses  a 
frequency  counter  having  'at  least 
seven  digits'  to  set  the  MM5369  os- 
cillator to  3.579545  MHz.  While  that 
is  the  color  burst  frequency,  Ihe  chip 
does  a  divide  by  59,659T  which 
would  indicate  that  the  oscillator 
should  be  trimmed  to  3.759540 
MHz, 

"By  (he  way,  the  instruction  sheet 
for  the  Ramsey  TB-6  also  states  that 
the  correct  frequency  is  3.579540. 
not  3,579545  MHz.  The  output  fre- 
quency if  you  use  the  wrong  frequen- 
cy is  60.000084  Hz.  But  if  you  are 


going  to  use  a  seven-digit  counter, 
you  might  as  well  adjust  the  oscilla- 
tor to  the  correct  frequency/' 

New  Kenwood 
Number 


Kenwood  has  a  new  toll-free 
service  number  for  amateurs  re- 
questing parts:  (800)  637-0388. 
National  Service  Manager  Joel 
Berger  says  that  the  new  number 
"\ ,  .is  designed  to  make  the  pur- 
chase of  parts  as  easy  as  possible 
for  our  customers/' 

The  toll-free  service  will  be  avail- 
able from  9  a.m.  to  6:30  p.m.  EST, 
Monday  through  Friday.  FAX  ser- 
vice Is  available  at  (516)  483-5904, 
Local  customers  should  call  the  lo- 
cal number. 

Variac  Danger 

lit  the  June  1990  'Ask  Ka- 
boom,"  it's  stated  that  a  variac 
can  be  used  in  lieu  of  an  isolation 

transformer.  A  variac  is  an  auto- 
transformer  and  does  NOT  provide 
any  isolation  or  protection  to  the  op- 
erator. The  danger  of  shock  is  not 
eliminated  with  a  variac.  Thanks  to 
Ted  Heuer  WA2RGB  of  Rosedaie, 
New  York,  for  this  information. 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod.  and  desense 
problems  in  repeater  systems. 

•40  to  1 000  Mhz  tuned  to  your  frequency 
•5  large  helical  resonators 
•Very  high  rejection 
•Low  noise — high  overload  resistance 
^        *6  db  gain— ultimate  rejection  >80  db 
•GaAs  fat  option  (above  200  Mhz) 
•Cast  aluminum  enclosure 
•Nh  BNC,  and  S0239  connector  options 


m 


Typical  rejection: 

-600 Khz  <?/  145Mhz:28db 

±1.6  Mhz  ®  220  Mhz:  40db(44db  GaAs)       ±20  Mhz  (g  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  (a  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 

ID-2B 


•Up  to  8  EPROM  programmed  messages 

•Adjustable  audio,  speed  &  interval  timer 

•  "ID  over  voice  inhibit" 

•Low  power  option 

•Modular  design 

■Message  selection  via  binary  input — 

TTL  levels 
•Size:  2.7x2.6  x  0.7" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming,  The  MID  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  S99.95 


ID-2B-LP  Low  Power  $109.95 


GIB  ELECTRONICS  JNC 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 


CIRCLE  17  OW  READER  SERVICE  CARD 


Engineering  Consulting's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatch*CW  Practice*Rotor  Control 
*Voice  Meters*Paging*Logging*Polite  IDs*Packet  Voice  B.B.S. 


Model  CS64S 

$  359.95 


Includes:  Interlace, 
disk,  cables,  Manual 


FT  757  ■  767;&M  JX  ;?47 

T$440;340;1« 

IC  73S;  761      VHF 

FT  727H  ■  TOT;  736 
TS7l1;tll: 


r&- '  m 


Add  duplex  lei.  Remote  Base  con- 
trot  &  3  way  patch  TLCN    $159-95 
Controller  Features  Aulopatch  A  Rivers*        External  relays  3  DPDT  relays  +5 

Change  variables  remotely   M000  (18  digit)  tel  ft  stored  Open  Col  Trans  Sw  _..C$8~SS9.95 

from  touch  tones  or  Packet      "Quick  dial  &  quick  answer 


or 
"Unlimited  voice  vocabulary!  'Directed,  genera*  page 
'Alarm  Clock,  auto  execute     "Selected  restricted  patch 
'Individual  4  digit  user  codes  "Telephone  control  Input 
"Disk  &  Printer  logging  of         Duai  Combined  Remotes 
users.  lei  #"s,  lapsed  time        M8  Macro  Scan  memories 
'18  Rotating  Polite  IDs  'Scan  up  down;  100Hz  steps 

"16  External  relay  com  rots      'Monitor  &  lock  modes 
*  Z,  SK  &  CTCSS  Tone  Paging  'Operate  splils,  combine  Hf 
*CW  Practice  with  vote*  S  VHF  radios e%  Duai  VFOs 

'Security  mode,  T.tone  mule  'Automatic  mode  selection 
'Voice  announces  each  user  'Talking  S  Meter;  Voltmeter 
call  sign  when  logging  on       'Voice  Beacon ,rgja|ing^m&oi 


Ultra  Options 


'Rotor  control  DC  to  cfgrtal  d;-: 
&  Voice;  tar  all  rolors  ,..HM1  -S53.95 
'2  Voice  Meters  &  2  Alarm  Inputs 
6  Reiay  OnrOtt  Control  PKS.Si  53^5 
'Reprogram  4  Control  via  Packet; 
Packet  to  Vc#ce  BBS  PK1...£89.9S 
"EPROM  Autoeoo I  CART    ,5109.95 
•C64  &  1541  12V .Switching  supply 
crystal  controlled  ...  DC  PS-.-Sl  29.95 
'Digital  Voice  Rec/PB  32  or  64  sec 
voice  Mailbox  ft  ID  TaiLDVM  $179. 95 
'Manual  (REFUNDED/ MN1..S  20.00 


Computer  Control  I  Touchlone  Decoder     Decode-A-Pad 

4  digit  sequence;  &  QUAD      Touchtone  to  RS232 

n  300  Baud  Interface 


C64     OR     IBM 


Mini 
Cat 

Allows  H-T.  to  scan  100 
Channels  &  programs 

LT.  for  field  use'  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables,  &  disk 
included  for  C64  or  IBM 


DQ 


l)  mil 


QUAD 


ill  I  ll|*      A    I   All 


■,*'*'" 


£**-= 


_  MM 

RlMAj' 


J^l- 


AUDIO  BLASTER 


2"xZ"  [EM' 
TSDQ  EJ*. 

&V20  V  &  audio  In;  Field  Pro^ 

Srarn  50.000  Codes;  Mom,  &  , 
aichmg;  DPDT Betay;  Wrong  (includes  Basic  program 
digit  reset:  LED  fOFdigilva!id& 
latch;  inc   24  Pin  connector 
QUAD  option  adds:   four  2 
Amp  relays,  5  digit  master 
on/off  control  for  eacn  feJa 


Use  wiih  al    computers 
Decodos  16  louchtones 


DAP    S  99.95 


12  Vofl  C64 
SWITCHER 


Crv$iAl6QHZ 
9VAC  5VV  £*. 


■C02;M2AT    FT  73T,  411; 

209;  470;  7123,  Ute;  THJ3 

r    iilfcniTi  irr   *ufljo  Amp 

nstafls  inside  all  RTs: 


3  Module 

1  watt  audio  amp '  When  it  needs 
to  be  loud!  Installs  in  15  Min,  Used  b 


*v3 


— 1  vj  uc  iwuw, 

police,  fire 


! 


Model  AB1S  $24.95 


ENGINEERING  CQNSULTfNGmY 
533  CANDLEWOOD  ST. 
BREA.CA.  92621 


FAX3  714-2S5-99S4 


e  accept:  C-O.D/s 

MasterCarct.VlSA.DifvC 

AMERICAN  EXPRESS 

'add  S4.Q0  3H  U.S.A. 

+Ca.  residenls  add  B% 


New 


DC  PS  Si  29.95 


Diqital  Voice  Recorder 


mm 

^  m  *mt*t  BpmW  I 


'Records  32  or  64  Sec, 
Studio  quality  audio 
'Use  for  auto  CO  JO 
taU,  Ma>l do*.  Local  or 
iocic  control;  Up  to  16 
selectable  messages! 

Includes:  1  Watt  audio  amp;1  Meg  RAM; 
MIc  &  Spkr  Jacks,  vql.  control;  Req,  9  to 
t2V;  Interfaces  to  Ultra  Com  Sngck  64 
Ver  8.0;  Provides  Digital  Voice  CQ,  ID 


'4  5* 


tall,  Mailbox,  bulletins 


DVM    $179.95 
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Number  27  on  your  Feedback  card 


W PRODUCTS 


Compiled  by  Hope  Currier 


PRODUCT  OF  THE  MONTH 

ICOM 

The  new  IC-3220A/H  from  ICOM  is  a  small  dual-band  FM 
mobile  transceiver,  The  IC-3220H  offers  45  watts  output  on  144 
MHz  and  35  watts  on  440  MHz:  the  IC-3220A  gives  25  watts  on 
both  bands.  These  compact  transceivers  measure  5.5"  x  1,6"  x 
7.7",  Illuminated  controls  give  you  complete  operating  versatility 
at  night.  There  are  36  memory  channels  (18  for  each  band),  two 
call  channels  and  two  scan  edge  channels.  The  HM-56  hand 
microphone  is  an  added  bonus,  with  14  OTMF  memory  channels 
convenient  for  autopalching.  In  addition  to  full  duplex  telephone- 
style  QSOs,  these  transceivers  receive  both  main  and  subband 
signals  simultaneously,  A  built-in  duplexer  provides  easy  dual- 
band  antenna  connection. 

The  suggested  retail  pnce  for  the  IC-3220A  is  $660;  $700  for 
the  IC-3220H.  Contact  ICOM  America  inc..  2380  116th  Ave. 
ME,  P.O,  Box  C-90029,  Bellevue  WA  98009-9029.  Phone:  (206) 
454-8i55or(800)  999-9877.  Or  circle  Reader  Service  No.  201 . 


/f!9 


A  6 


MFJ 

MFJ  has  released  a  new  440 

MHz  antenna  tuner,  the  MFJ-924, 
with  a  built-in  SWR/wattmeter, 
The  MFJ-924  handles  power  up 
to  200  watts.  Its  compact  size 
(8"  x  2V2*  x  3")  and  wide  im- 
pedance matching  range  make  it 


an  excellent  choice  for  mobile 
and/or  base  operation.  It  also  fea- 
tures SO-239  input  and  output 
connectors  and  a  wing  nut  post  for 
ground.  The  SWR/wattmeter 
shows  power  on  30  or  300  watt 
scales  and  SWR 

The  MFJ-924  is  priced  at  $70. 
Contact  MFJ  Enterprises.  Inc^ 
P.O.  Box  494.  Mississippi  State 
MS  39762.  Phone:  (601)  323- 
5869;  FAX (601)  323~655t;  Telex 
53  4598  MFJSTKV,  Or  circle 
Reader  Service  No.  202. 


VIS  STUDY  CARDS 


VIS  Study  Cards  lor  Amateur 
Radio  provide  a  simple  way  to 
study  for  the  written  tests  at  ail 
levels,  Novice  through  Extra,  This 
system  provides  a  complete  set  of 
flash  cards  for  each  examination 
element.  Each  question,  along 
with  its  correct  answer,  appears 
on  one  side  of  a  card,  with  the  key 
words  in  both  the  question  and  the 
answer  underlined.  The  reverse 
side  contains  the  question  and  all 
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four  multiple  choice  answers  from 
the  VEC  question  pool  (to  be  used 
during  the  learning  process  as  a 
self-test).  This  study  system  helps 
the  ham-to-be  or  upgrade  candi- 
date overcome  the  fear  of  tests 
and  gain  confidence  and  knowl- 
edge quickly  and  easily,  and  with- 
out using  a  computer! 

For  prices  and  more  informa- 
tion contact  VIS  Study  Cards, 
P.O.  Box  16646,  Hattiesburg  MS 
39402.  (601)  261-2601,  Or  circle 
Reader  Service  No.  207. 


SOMERSET 
ELECTRONICS 

The  MICRODEC™  multh 
mode  decoder  from  Som- 
erset Electronics  decodes 
Morse  Code,  Radioteletype  (all 
standard  shifts)  and  ASCII.  U 
comes  with  these  standard  fea- 
tures: an  intelligent,  8-segment 
LED  dot  matrix  display  with  inten- 
sity controls;  an  ASCII  serial  com- 
puter/printer interface;  an  internal 
code  practice  oscillator;  an  inter* 
nal  speaker  with  volume  control; 
and  simplified  push-button  opera- 
tion. It  operates  on  DC  voltages 
from  9  VDC  to  1 5  VDO  It  can  be 
powered  by  a  car,  boat  or  any  type 
of  negative  ground  DC  power 
source. 

The  standard  display  color  is 
high-efficiency  green,  with  red 


and  yellow  displays  available  as 
optional  features.  Display  intensi- 
ty controls  provide  exceptional 
readability  and  clarity  under  vari- 
ous light  conditions,  A  120  VAC/ 
12  VDC  power  adaptor  is  stan- 
dard. There  is  also  an  optional 
battery  pack/charging  circuit. 

The  list  price  for  the  standard 
unit  is  $230,  with  an  introductory 
sale  price  of  $200,  plus  $8,50  for 
domestic  ground  shipping  and 
handling.  Contact  Somerset  Elec- 
tronics, Inc..  1290  Highway  A1 A. 
Satellite  Beach  FL  32937.  (407} 
773-8097.  Or  circle  Reader  Ser- 
vice No.  205. 


SPl-RO 

Spi-Ro  Manufacturing,  Inc.  is 
now  offering  a  high  performance  2 
meter  base  station  antenna  that 
has  4.5  dB  gain  with  an  omnidirec- 
tional pattern,  This  4,5  dB  gain 
feature  more  than  doubles  the 
transmitter  output  power  (effec- 
tive radiating  power)  and  the  re- 
ceiver sensitivity. 

The  VHF-45  covers  144-T74 
MHz  and  needs  no  ground  plane 
or  radials,  lis  heavy-duty  con- 
struction, with  6061 -T6  seamless 
aluminum  and  all-stainless-steel 
hardware,  provides  years  of 
maintenance-free  service,  The 
VHF-45  will  handle  250  watts.  It 
has  50  ohm  impedance  and  is  DC 
grounded  for  lightning  protection* 

The  VHF-45  is  priced  at  $90  and 
is  available  from  Spi-Ro  Manufac- 
turing, inc,  RO.  Box  5500,  DepL 
105.  Lakeland  FL  33807.  (813) 
646-7925.  Or  circle  Reader  Ser- 
vice No.  204. 


CONTACT 

EAST 

The  new  supplement  to  the 
Contact  East  General  Catalog  is 
a  reference  guide  for  engineers, 
managers  and  technicians.  It 
offers  a  wide  range  of  reliable 
brand-name  products  for  testing, 
repairing  and  assembling  elec- 
tronic equipment.  This  update  in- 
cludes many  new  products;  lin- 
ear power  supplies,  analog/ 
digital  oscilloscopes,  inspection 
products,  soldenng/desolder- 
ing  equipment,  temperature/hu- 
midity chart  recorders,  static  pro- 
tection products,  and  many  other 
items.  All  products  are  described 
in  detail  with  specifications, 
full  color  photos,  and  discounted 
pricing. 

This  supplement  is  free  from 
Contact  East  335  Wiltow  Street 
North  Andover  MA  01845-  (508) 
682-9844.  Or  circle  Reader  Ser- 
vice No.  206, 


__   -m.    »      *■     * 
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ASTRON 

Astron  Corporation  has  intro- 
duced a  low  profile  power  supply, 
model  SL-11A.  The  SL-11A  has 
been  specifically  designed  as  a 
base  station  power  supply  for 
two-way  radios.  It  is  very  well 


regulated  and  will  provide 
1 1  amps  of  current  at  50% 
duty  cycle.  The  power  sup- 
ply has  fold  back  current 
limiting  to  protect  the  pow- 
er supply  from  overload 
and  short  circuits.  It  also 
has  an  o  verve  It  age  protec- 
tion feature  in  case  the 
voltage  exceeds  a  safe  level.  The 
SL-11A  is  available  in  black  or 
gray. 

Contact  an  Astron  dealer  for  the 
price.  Astron  Corporation,  9 
Autry,  Irvine  CA  92718  (714)  45B- 
7277,  Or  circle  Reader  Service 
No.  203, 


THE  RF  CONNECTION 

■'SPECIALIST  IN  RF  CONNECTORS  AND  COAX'1 


Part  No. 
PL259/USA 
S3- ISP- 1050 
$3-822 

PL-259/ST 

U6175 

UCU76 

UG-21B/U 

UG-21D/9913 

UG-21B/9913 
UG-146A/U 


Description  Price 

UHFMale  Phenolic,  US  A  made  $  .70 

PL- 259  Phenolic,  Arnphenof  .89 

PL-2  59  Teflon ,  Amphencl  1 .  75 

UHF  Male  Silver  Teflon,  USA  1-50 

Reducer  for  R6  5S  .20 

Reducer  for  RG- 59  &  MINI  8  .20 

N  Mate  RG-S,  213,  2l4r  large  body  5.00 
N  Male  Pin  for  99 1 3,  90©&  S214 

f its  U  G-2 1 D/U  &  U  G-  2 1 B/U  N's  1  -50 

N  Male  for  RG-&witti  9913  Pin  3.95 

N  Male  for  RG-B  with  99 13  Pin  5.75 

N  Male  to  SO-239,  Teflon  USA  600 

N  Female  to  PL-259.  Teflon  USA  6.00 


UG'S3B/U 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTJON  OF  OUR  HUGE  INVENTORY" 

THE  R.R  CONNECTION 

213  North  Frederick  Ave.  #1 1 

Gaithersburg,  MD  20877 

ORDERS    1  -800-783-2660 

JNFO    301-840-5477     FAX    301-869-3660 

PRICES  OO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  COD.  ADD  $3  50  PER  ORDER 


CIRCLE  1  IS  ON  READER  SERVICE  CARD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
Save  $100's  A  Year 


•  All  Jerrold,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

•  Shipment  within  24  hours 
■  Visa/MC  and  C.O.D. 

WE  WILL  BEAT  AN  YON  ES  PRICE 

No  Illinois  Orders  Accepted 


Electronic  Engineering 

P.O.  Box  337,  Barrington,  IL  60011 

FREE  CATALOG 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  386  ON  READER  SERVICE  CARD 


TEN-TEC 


All  your  TEN-TEC  needs! 


Cm  &  N  Electronics) 

RD#1,  Box  66  -  Oran&eville,  PA  17859 

717-458-6243 
SASE  for  free  brochure 

Will  be  closed  for  September h 
please  leave  message  on  answering  machine, 

(your  phone  call  re-imbursed  wiih  Radio  Order) 


k 


FREE  CATALOG! 

Features  Precision  Tools, 
Tool  Kits,  Test  Equipment 


Jensen's  new  catalog  features  hard -to -find 
precision  tools,  tool  kits,  tool  cases,  test 
equipment  and  computer  accessories  used 
by  sophisticated  hobbyists,  scientists,  engi- 
neers, laboratories  and  government  agen- 
cies. Call  or  write  for  your  free  copy  today. 


/St 


jeNSGN  TOOLS  INC. 

iSl^DepL  158.  781 5  S.  46th  St, 
Phoenix,  AZ  85044-5399  (602)  968-G231 


Turn  your  IBM  PC  or  compatible  into  a  complete 
slow  scan  TV  system    You  don't  need  another 
computer  to  send  and  receive  images  in  up  to  64 
shades  of  gray .  Works  with  m  ost  popu  i  a  r  grap  h  i  c  s 
cards  and  printers 
Includes: 

Demodulator       Modulator      75  Page  Manual 

Software  Tutorial  Cassette 

Ham  transceiver    PC  with  640K     Parallel  Port 
Graphics  Card      Tape  Recorder    Serial  port 
Slow  Scan  Formats;  fl  2, 17.24.36  48,72  sec 


Software  Systems  Consultin 
1 50  Avenitia  Cabrillo,  Suite 
San  Clemente.  CA  92672 
(714)  498-5784 


465  PF  5  KV 


Jennings  USLS-465-5  or  equal 
VACUUM  VARIABLE  CAPAC- 
ITOR, 7-465  pf  5  KV  max.  Gears 
remove  for  WLxW  dia shaft; 
o/a5.5"Lx2.3"  dia.  3lbssh. 


VACUUM  RELAYS  with  26  V0C 
coils;  Jennings  or  equal  mfg,  2 
lbs  sh  wt.  Used: 

#RB3-26 ,  DPDT 1 20  Ohm  1 2  KV 
peak;  30  amps  AC-DC.  Threaded 
1.1"  dia  base:  o/a3.3"Hx  1.3" 

dia ; 162.00 

#RE-«,  SPDT 1 20  ohm  25  KV  peak;  25  amps  AC-DC. 
2.3"  dia  mount  flange;  oa  3,3'H  x  3"  dia  ..$50.00 

DOORKNOB  CAPACITORS,  Centrafab  850-Serie$  or 
equal:  500  pf  5  KV,  NEW $1.95 


1000  pf  5  KV,  used  . 


r  +  +l++li*l-4-;    h-ii-t-fcari-tbi-it-iri   +  t-av-i    ■ 


$0.00 


Prices  F.O.B.  Lima,  0    -  VISA  MASTERCARD  Accepted. 

Allow  for  Shipping  ■  Writs  for  latest  Catalog.  Supple  men  I 

Address  Dept.  73  *  Plums  419/227-6573 


1016  E    EUREKA  >  Box  1105  -  LIMA,  OHIO  ■  45807 
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CIRCLE  250  ON  REAPER  SERVICE  CARD 


CIRCLE  75  ON  READER  SERVICE  CARD 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

216-777-9460 


Handi-Finder 


3^ 


Daiwa 

Heath  Company 

GAP      Diamond 

AK!iiTH0£t 


many  other  items 
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AUTOMATIC 


CW 


IDENTIFIER 
only  $59,95 


wired  and  tested 

programed  with  your  call 

Double  sided  plated  thru  PCB 

1  year  limited  warranty 

ORDER        TOLL        FREE 

1-800-292-6611 
FAX  1-800-522-1542 

VISA— MC—AMEX— COD 
Desert  Electronics    El  Paso    TX 


CIRCLE  64  ON  READER  SERVICE  CARD 


A  Great  Idea  I — 

We  packaged  the  ARRL  Handbook's 
ground  plane  in  a  rugged,  weather-proof, 
integrated  mounting  system.  Using 
stainless  steel,  silver  solder  and  quality 
USA  components,  we  created  the  high 
performance  MAX  System. 

Only  $29.95  F?e*  shippmg(conL  USA 

Fully  assembled. 

Money  back  guarantee. 
Specify  MAX1 46, 

M  AX220,  or  MAX440 


MAX 


System™ 

GROUND  PLANE  ANTENNAS 
CK-MO-MOVBA  Accepted  (  MA  add  5%  sales  lax) 


Send  payment  to:  Cellular  Security  Group, 
4  Gerring  Rd..  Gloucester,  MA  01930 
Or  charge  by  phone:  (508)  281-8892 


CIRCLE  80  ON  READER  SERVICE  CARD 
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Number  36  on  your  Feedback  card 


TTYLOOP 


Marct  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Baltimore  MO  21208 

ROBOT  Research  Still  Alive 

Sometimes  this  column  works  al- 
most too  well"  A  few  months  ago.  \  pub- 
lished the  plea  of  Robed  Dick  K6YON 
wno  worried  about  the  long-term  health 
Of  his  ROBOT  800  RTTY  unit.  Now,  just 
as  that  request  is  being  published, 
along  comes  the  answer  and.  as  Bob 
tells  it,  you'll  never  believe  the  source. 

II  seems  that  Bob  mentioned  to  his 
wife  that  It  was  too  bad  that  the  ROBOT 
people  had  gone  out  of  business.  Bob 
says  that  "being  a  typical  XYL  I?— 
Eds.},  she  picked  up  the  telephone, 
asked  Information  for  the  ROBOT 
phone  number  in  San  Diego... and 
got  it!"  ROBOT  Research  is  still  very 
much  in  business  While  they  no  longer 
manufacture  the  ROSOT  BOO,  nor  any 
RTTY  units,  they  assured  Bob  that  they 
continue  to  service  and  repair  ihenv 

Readers  who  may  need  the  informa- 
tion should  contact  ROBOT  Research. 
5636  Puffin  Road,  San  Diego  CA 
92123  Their  telephone  number  is 
(61 9)  279-9430  Be  sure  to  get  m  touch 
with  them  BEFORE  you  send  them  any 
equipment  Request  a  Return  Autho- 
rization (RA)  number  lor  your  equip* 
rnent.  and  then  relax. 

An  active  RTTYer,  Bob  also  passes 
along  the  information  (accomplish- 
ment!) that  he  has  worked  Luxem- 
bourg, Italy,  Germany,  England, 
France,  Sweden,  Japan,  and  the 
USSR  with  5  watts  on  10  and  20  merer 
RTTYI  Must  have  one  hell  of  an  anten- 
na* Bool 

ASR-35.  CoCo  WEFAX,  Tandys  III  & 
4,  Heath  and  HAL 

This  month's  illustration  of  RTTY 
commitment  comes  from  Ron  Johnson 
WAS  RON  of  Austin,  Texas  Ron  de- 
scribes his  setup  as  a  classic  Teletype 
Corporation  ASR-35  in  a  current  loop 
lo  a  Lenkurt  commercial  TU.  He  built  a 
remote  transceiver  control  into  the  ac- 
cessory panel,  with  a  speaker,  volume 
control,  and  transmit  lock  button,  so 
that  he  can  run  the  rkj  over  a  four-wire 
phone  line.  He  does  most  of  his  com- 
municating on  2  meter  FM-  As  you  can 
see.  the  teleprinter  hardly  ever  needs 
service.  Don't  you  Just  Jove  action 
shots? 

Now  that  we've  solved  a  problem 
and  had  some  fun,  let's  look  at  another 
ham  s  concern.  Lisle  T.  Hines  K2QLA 
of  Homer,  New  York,  relates  buying  a 
MO  A  A  receiver.  It  works  well  enough 
for  him  to  copy  near  overhead  passes 
with  no  noise  for  at  least  15  minutes  on 
each  pass.  The  receiver,  from 
Hamtronics,  is  on  137,62  MHz,  and  it 
has  a  30  kHz  bandwidth. 

His  problem  is  that  the  CoCo  WE- 
FAX  program  will  not  copy  a  picture, 
but  it  will  copy  the  picture  borders.  The 
signal  seems  to  hang  up  at  the  2300  Hz 


Amateur  Radio  Teletype 

end  of  the  scale.  He  wonders  if  the  FM 
signal,  modulated  by  AM,  is  just  too 
much  to  ask  the  computer  to  copy. 
Lisle  has  no  problem  using  the  WEFAX 
program  on  HF  and  the  like,  copying 
hurricane  pictures,  but  he  would  really 
like  to  try  to  make  a  go  of  it  on  (he 
satellite.  Any  help  from  any  of  you 
would  be  appreciated.  Til  print  what  I 
find  out  here. 

Going  from  high  tech  to  lowT  my  re- 
gards to  Domenic  Mallozzi  N1DM  of 
Watenown.  Massachusetts,  who  pass* 
es  along  the  description  of  his  station. 
Dom  is  running  an  old  Model  15  page 
printer  with  a  HAL  ST-5  terminal  unit 
and  a  home-brew  AFSK  A  Heath  HW- 
101 ,  from  the  vintage  years  of  Healhkit, 
handles  the  RF  end  of  the  station, 
which  is  physically  located  in  Rhode 
Island-  I  am  sure  the  pile-ups  multiply 


Now  for  a  look  at  some  of  the  latest. 
Let's  turn  to  good  old  MFJ  Enterprises, 
Inc.  A  few  months  ago.  I  discussed 
their  MFJ- 1292  video  digitizer,  which 
enables  you  to  use  a  video  source  as 
an  input  device  for  digitized  pictures. 
Now  they  have  come  up  with  the  MFJ- 
1289  MultiCom^  software  for  their 
MFJ-1278  MulthMode  controller.  This 
PC  compatible  software  allows  the 
transmission  and  reception  of  multi- 
gray  level  weather  maps,  wire  photos, 
and  SSTV  pictures. 

Other  features  of  this  program  which 
enhance  the  controller  include  single 
key  macros,  quick  setup  of  command 
parameters,  an  integral  word  proces- 
sor, and  even  an  alarm  that  lets  you 
know  when  a  specified  call  or  se- 
quence shows  up.  It's  all  wrapped  up  in 
a  menu  which  allows  access  to  exter- 
nal picture  files,  text  files,  and  the  like. 
Supplied  on  either  5Vb*  or  3xhtt  Inch 
disks,  this  copy-protected  (Yechh 
. . .  why?)  software  can  be  installed  on 
a  hard  drive. 


For  more  details,  contact  MFJ  Enter- 
prises. Inc.,  PO  Box  494.  Mississippi 
State  MS  39762.  Of  calf  them  at  (601 ) 
323-5869.  Do  I  have  to  remind  you  lo 
drop  "RTTY  Loop's"  name  when  you 
call? 

Time  to  Tighten  Up 

I  kind  of  omitted  my  usual  monthly 
introduction  at  the  top  of  this  momh's 
column,  as  t  wanted  to  get  nght  into  the 
information  on  ROBOT  Research.  But 
as  we  look  towards  autumn.  I  want  to 
say  that  this  is  an  ideal  time  of  year  to 
go  through  the  shack  tidying  up  loose 
ends  and  tightening  up  all  the  outside 
connections  for  winter.  And  as  you  do 
all  that,  keep  us  in  mind.  Send  along 
that  idea,  tip,  question,  or  trick  so  that 
we  can  share  the  wealth  with  the  multi- 
tude, Reach  me,  as  always,  by  mail,  at 
the  above  address,  or  via  CompuServe 
(ppn  75036,2501  J  or  Delphi  (username 
MARCWA3AJR),  And  read  about  it 
right  here,  in  next  month's  "RTTY 
Loop.1 


Ron  Johnson  at  work  on  ftis  RTTY  station 


when  N 1  DM  hits  the  bands.  Thanks  for 
the  info,  Dom,  and  hope  to  see  you  on 
the  air. 

With  old  teleprinters  often  come  old 
computers,  and  Tom  Bright  W20HI  of 
Barge nfi eld,  New  Jersey,  has  a  few  of 
them.  Tom  was  using  Tandy  Model  111 
and  Model  4  computers  in  his  office, 
and  he  has  converted  the  office  over  to 
PC  systems,  freeing  up  the  older  com- 
puters tor  ham  use.  He  wonders  if  any- 
one is  still  using  these  on  the  ham 
bands. 

Communications  Software 

If  you  use  any  of  the  latest  and  great- 
est smart  terminal  units,  a  simple  com* 
munications  package  may  be  enough 
to  get  either  of  these  systems  onto 
RTTY  While  there  were  some  pack- 
ages available  years  ago  tor  running 
RTTY  with  these  computers,  I  don't  be- 
lieve any  of  them  are  still  marketed  Of 
course,  as  always,  your  input  is  wel- 
come. 


From 

Micro 

Computer 
Concepts 


RC-1 000 

REPEATER 
CONTROLLER 


RC-1 00 

Repeater 

Control 


•  Repeater  Control    *  Aulopatch 

•  Complete  RX-TX-Phone  Line  Interlace 

•  Intelligent  CW  ID  *  Auxiliary  Output  *  Easy 
to  Interface  •  Remote  Base/Tape  *  Reverse 
Patch  -Tailbeeps  •  12  V  AC/DC  Operation 
*  DTMF  Decoder  with  Muting  *  Telemetry 

Response  Tones  ■  Programmable  COS 

Polarities  *  Detailed  Application  Manual 

with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manual ....  $239.95 


X 


._>L 


Micro  Computer  Concepts 

7S69  Rustic  Wood  Drive 

Dayton,  OH  45424 

513-233-9675 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
Tailbeeps  ■  DTMF 
Decoder  with  Muting 
Auxiliary  Output 
Programmable  COS 
Detailed  Application 
Manual  with 
schematics 
Telemetry  Response 
W&T  ....  $129,95 


AP-100 


Autopatchfor  flC-100 
$89.95 
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mM 


.\® 


*£ 


i%% 


to 


NO  TUNERS! 

NOAAOIALS! 

NO  RESISTORS! 

p,^^^"  NO  COMPROMISE! 

FOUR  EXCELLENT  REVIEWS  JUST 
DONT  HAPPEN  BY  CHANCE 

CALL  US  FOR  A  FREE  CATALOGUE, 

"Sm  review  in  Ocl   73. 19*4      *Sepi  73.  1985      March  73  »&&6 

CO.  Ok,  TSU 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  8001$ 

(719)  64  7-OG50 
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HamCall  /  CD-ROM 

500,000  HAMS  plus 
l  .000  *  Of  Public  Oommirt 
Amxteur  Radio  Programa  and  Dili 


co-«>* 


Ml  ,.•: 


MOOD 


wtrin 
w*yCDU-6iO0 


la  so 


Quckmaster  Publishing 

ftt.  J,  Go  a  56  -  Mineral.  Virginia  231 17 
703:8^4-5777 -  400: 282-5620 


CIRCLE  S€  ON  READER  SERVICE  CARD 


eater  Solar^m, 


Older  Solar  Bower  Sy  item  Dcssgc 
Pact  S5$5  ppd  USA. 

Order  Hotttne:  800-926-7373 


AntfiinitiWiest 

'em 

12-year  Warranty 

DOE.JPL  ReLtabthn  Tesud 
aodnki  peptide  caiiiafe  pw«- 
«f  Cor  tepeiteev  remote  na- 
tions, digtpnten,  4c  boH*^ 
boirdi,  Modular  uMr  genet- 1 
ition  and  energy  storage  jvj- 
tem*  grow  as  required. 
Solar  Infopact  $2M 

Box  50062    Pn>vo  [IT  SJ605 
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P^W^$99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions  and  frequency  lists  needed  to  allow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts transmitted  over  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer,  The 
product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  (forward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX 

ADVANCED  FEATURES: 
Tuning  Oscilloscope 
Digital  Waveform  Presentation 
Auto  Calibration  and  Code  Recognition 
Continously  Tunable  Filter  Frequencies 
Variable  Shift 

Adjustable  CW  Filter  Sensitivity 
Farnsworth  Code  Compatibility 
Unattended  Capture  and  Printing 


Software  Systems  Consulting 
150  Avendfa  Cabrillo  "C1 
San  Clemente,  CA  92672 

(714)  498-5784 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2tv1Tx 


$95.00 


MMf200-7  $55.00  PSf432 

(usually  sufficient)  (for  extra  protection) 

IX-  @  145  MHz  0.5dB  IL.  @  435  MHz  0.1  dB 

Loss  @  435  MHz  40  dB  min  Loss  @  145  MHz  70  dB  *M* 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  LtHF  products.  Shipping  FOB  Concord,  MA 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

P.O.  Box  10845.  Concord,  MA  01742,  USA 
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ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


^a\     RSOs  f  Pool -Time  &  Storage  Oscilloscopes)  From  HITACHI    ^ 
^jfi^  The  RSO     rit  th«  n*w  ioM>an  ^Wt 

View  Acquire,  Ten.  Transfer  and  Document  Your  Waveform  Data  ' 


Compact  Series  Scopes 


4   Chonnel.    IOOM^jMoC^ 


■nnoouciory  Price 


1  X-U$.  i  2SU&S  on  4  dw^ 


=--:-    i         v-:^.    .•    .*->:-.-      .-,!-■•     rC$-ii      H5*5": 


Compoci  Fun  Feature  Hode-is 


20MS  V  S/m*t,  Z*m  i  tffi 


Law  C«t/High  Value  Models 


¥C^M2S     I2L29W0 


2QMS.1  2flM*z,  dm  i 


VC60^     J2,0J9.Orj 
VC-W23     $1.743  00 

flSO*  frem  Hflicrii  r*«lur«  iuchiunction&  as  mil  m«l»,  averaging,  ww  rrmrwry.  smoothing.  int*rpol«lion.1pf*lrgg#ring, 
cuFftoi  '"HaBurenvanla  pkmitr  inlrjdace.  an^  fl5-K3£C  mlorface.  With  !&■  eqmlain  of  analog  and  (Tib  pownr  ar  digital. 

V211        Hitachi  Portable  Scopes 

*?,      $435       DC  1o  ^OMHz,  2-Chonr>*l,  DC  offset 

■  ' '  ^  ^,2S¥^.    'urictk>nt  ANemoie  magnifier  function 
rA-r  rnwn  »-"*""  "■■■''■  *  ^— *-n—     11.025 

¥  -422  i  £i#Ht  Du  il  Tree*   1715  v  522  a«  <  uoo.  *  = » 


Th, »  sene$  proven  ^*>  new  fvnct«n»  men  «  CAT 
Readout.  Cursor  m#a4dr«msnts  iV-i58VtQ(Sr5€5;. 
Frequency  Ctr  (V  1064],  SweepMre  fl-iorartQmg  jput 

Tngger  Lock  usinfl  a  fiincn  CAT.  VOu  don't  teei  me 
comp.icr.ets  In  lerrrrs  of  Mrlorirance  anrJcporation. 

V660  60MHz  Dual  Trace  (1.155 

V-665  60M  rfe  Dual  Trace  wCur sot  $  1 ,34  5 

VI 060  IGQMHj  Dual  Trace  $1,425 

V  1065  lOOMHjOuaJ  Trace  w-CufSOr  11. 695 
V-1085  lOOMHiOfldTfacsw-Cursof  12.045 

V  1100A  tOOMHz  Quad  Trace  w-Cusor  12295 
V-iiSO  15QMHI  Quid  Trace  *€«jiwx  $2,775 


20MHz  Elenco  Oscilloscope 

$375 


MO- 1 25 1 

»rJu4  tri» 

■  Compoisrtl  Fesm 
•  r  CRT 

■  IV  Opa^lisn 
i  TV  Syne 


FREE  DIMM 

with:  purchase  of 

ANY  SCOPE 


SCOPE  PROBES 

P-165MHZ.  lx.  10k      S19.<?5 

\>  'J  lQOrVlHz.  1m.  IOw    523.96 


Elenco  35MHz  Oual  Tract      #  A  a  . 

WO-I2S2 

■  mghibNWKit'Ca- 

*  laV  5flMiti*n(f 
«  £KV  Atcrt<rjl-ai  Voflig* 

*  IQtiiFtae  Tinti 
-X-YOp*fiNon»/Aiii 

*  Delayfld  Tngjtfiifl-  $iM4p 
-  Incudn  2  P  i  Prab#i 


AM  tcope^  delude  orotic*,  sctienajcs.  oj»^io's  wanytai  and  3  rta'  |?  t^  1m  Elenen  *coottj  "0TW  wide  warranty  on  parts  &  labor  Ma-y  noDessones  ava-4a&e  tor  al 
Hii4ct*i  scopes  Call  or  write  tor  compute  ipecilcatonj  on  these  and  nuny  ofner  Itne  Qsctftofcopes 


WE  NOW 

CARRY 

COMP1FTE  UNE 

Of 

FLUKE 

MULTIMETERS 
Models 

21F      93 

2SF  87 
27F   8050A 
73   80&QA 

75   aoszA 

77F  4Uore 

CALL  FOB 
SFf  ClAl  PRFCtWG 


True  l-MS  a  i  f% 
tog*  MiM*mlw 
M  7000 

S135 

QVlOC  tamci 
HhRMbMaoca 

win  Fr#g  Co^dtf 
and  Dfuiictu 


FurvcHon  Generator 

— — -  -  Mon 

ftii     tS€W 

-  -  -  -      S2B.95 

rinini  mi  n  1 1  u 
ui?  ru 


10  Function 

Murti  meter 

CM  JOS 

$65 
ac  *  oc  vatift  a  juhh 

Qki4»  logic  a  Trurj  mi 


Digital  Capocrtonce  Merer 

S58.95 

s^  babe  ac^i 

2*m  cortrol 
•ith  Cm* 


a  C  Currrm  Uettr 
ST^CiO 

$69,95 


lDOgAmot 
tiili  A  Ptih  Piald 
,  H  runrliDnt 


Decode  Bko* 

rHiO  or 


518.95 

Mem  fiiiindi  BtQi 

47ohm40lMa  KMKpai 

l%M  Capacildi  &131 

J^plial;  Ml  i.i 


Digital  Tripto  Power  Supply 


XP-76& 
5249 


Triple  Power  Supply  XP-o20 

Aiiemrj|«d|&S 
KM  US 
Jts  'iv  il  IA 

*v  * «  jov  n  T*| 
^  n*  a-v*a  nam  m  c*- 


XP-SeO 

S59,95 

2  2QVM2* 

5«i'   SA 

FWllf  fB-fluUled  and  ihorl  circull  protoctid 
XP  sJS  Mlihrjul  meitfi  13SJS 


Gf-6016  Function  Genetalor 

wttTi  f  reg  Coarrltr 

5249 
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Number  28  on  your  Feedback  card 


AMSA  TS 


Andy  MacMister  WA5ZB 
14714  Knightsway  Drive 
Houston  TX  77083 


RS  Chasing— Any  Time,  Any  Place 

On  a  recent  trip  out  of  town  I  heard 
RS-10  telemetry  and  transponder  ac- 
tivity on  a  simple  mag-mount  10  meter 
antenna  with  my  mobile  HF  trans- 
ceiver, Signals  were  quite  good.  Out  of 
curiosity,  I  hooked  up  a  2  meter  rig  to 
another  mag-mount  and  tried  to  ac- 
cess the  ROBOT  autotransponder.  I 
coufcl  hear  my  S4gnais  getting  through 
the  satellite,  with  only  2  watts,  to  the 
simple  quarter-wave  mag-mount. 
Heather  WB5RMA  was  not  impressed 
since  we  were  supposed  to  be  touring 
the  state  cap  i  to  I  in  Austin  and  I  was 
more  excited  about  GW  from  space. 

Using  the  push-to-lalk  switch  as  a 
code  key,  I  tried  for  a  contact  with  the 
ROBOT  The  ROBOT  could  hear  the 
signals  but  couldn't  understand  the  im- 
perfect hand-sent  CW  Signals  were 
also  good  through  the  transponder  dur- 
ing overhead  passes,  but  the  system 
was  nol  easy  to  use. 

However,  here  were  most  of  the 
components  for  a  good  portable  RS-10 
Earth  station.  I  had  discovered  that  a 
simple  receiver,  handie-talkie  and 
mag-mount  antennas  are  all  that's 
needed  to  make  marginal  contacts  via 
satellite  For  higher  quality  QSOs, 
some  changes  were  necessary. 

The  primary  transponder  on  RS-tO 
has  a  2  meter  uplink  passband  from 
145,860  MHz  to  U5.90O  MHz.  The 
downlink  can  be  heard  from  29,360 
MHz  to  29.400  MHz.  The  telemetry 
beacon  sends  CW  on  29  357  MHz  and 
the  ROBOT  downlink  is  on  29.402 
MHz.  Signals  are  qu«te  loud  on  most  10 
meter  figs,  even  with  sunple  antennas. 

Since  the  days  of  AMSAT-OSCAR  7 
and  6,  I  have  configured  several  sys- 
tems for  mobile  and  portable  work  via 
satellite  This  time  I  wanted  a  system 


Amateur  Radio  Via  Satellite 


that  could  be  inconspicuously  taken 
anywhere  (a  good  idea  in  capitol  rotun- 
das), set  up  in  a  hurry  and  still  make 
good  quality  contacts. 

The  experiment  in  Austin  proved 
that  for  consistent  operation,  more 
power  and  belter  antennas  would  be 
needed  on  the  uplink.  The  receive  an- 
tenna was  adequate  but  a  preamp 
would  have  helped.  And,  since  a  com- 
plete station  consists  of  several  com- 
ponents. I  needed  something  that 
would  keep  everything  together  and 
still  be  portable 


The  Portable  Solution 

I  gave  an  old  briefcase  new  life,  us- 
ing it  as  the  station,  with  a  Uniden  HR- 
2510  mounted  on  an  aluminum  plate 
thai  just  fit  in  the  case.  A  Santec  LS- 
202A  HT  and  a  small  home-brew  ampli- 
fier filled  out  the  space  with  just 
enough  room  for  a  small  terminal  strip, 
some  Radio  Shack  snap-together 
toroid  choke  cores  and  a  Janeil  1 0  me- 
ter preamp.  A  code  key  was  fnction-fit 
on  top  of  the  HT  between  the  Uniden 
and  the  2  meter  amplifier.  A  speaker/ 
microphone  was  included  for  voice  ac- 
tivity. From  the  terminal  strip,  a  power 
cable  was  attached  with  a  standard 
cigarette  lighter  plug  for  mobile  opera* 
lion  Initial  tests  without  the  toroid 
chokes  caused  excessive  desense  in 
the  1 0  meter  ng  when  using  the  amplifi- 
er and  transmitting  on  2  meters  Power 
output  was  near  25  to  30  watts .  Instead 
of  the  simple  quarter* wave  whip  used 
on  2  meters  during  the  Austin  experi- 
ment, I  incorporated  a  Larsen  H-wave 
whip  and  got  better  results.  The  mobile 
Earth  station  was  now  complete 

Stationary  activity  from  hotel  rooms, 
campsites  or  roadside  parks  allows  the 
use  of  a  more  effective  10  meter  anten- 
na. I  rolled  up  a  simple  dipole  with  feed* 
line  attached  and  placed  it  in  one  of  the 
briefcase  pockets  and  used  fishing  line 
to  hang  the  dipole  from  available  struc- 


Phoro  a  A  simple  dipole  works  well  for  a  portable  "RS"  station,  and  it  is  easy  to 
install  or  store. 


lures.  I  also  included  another  power 
cord  with  clips  for  connecting  to  a  large 
gel  cell  or  motorcycle  battery  when 
available. 

Configuring  Your  Own  System 

My  Earth  station  in  a  briefcase  used 
equipment  I  had  on  hand.  The  amplifier 
was  originally  for  FM  operation,  but  1 
used  a  few  resistors  and  diodes  to  "lin- 
earize" it.  The  power  transistors  were 
biased  slightly  on,  to  respond  properly 
to  the  SS8  excitation.  For  CW  work, 
this  wouldn't  have  been  necessary. 

Some  FM  rigs  have  excessive  chirp, 
but  try  a  normal  FM  2  meter  ng  for  CW 


the  low  end  of  10  meters,  activity  is 
spaced  more  evenly  In  the  RS-10 
downlink.  The  only  problem  is  the  loud 
signals  from  FM  stations  making  ter- 
restrial contacts  without  regard  to  the 
satellite  subband.  Experiments  with 
home-brew  IOmeter  direct-conversion 
receivers  would  be  interesting,  since 
only  a  small  portion  of  10  meters  need 
be  received. 

A  preamp  is  not  afways  necessary, 
but  it  can  help  when  the  satellite  output 
is  down  or  you  are  using  a  very  smalt 
receiving  antenna.  Advanced  Receiver 
Research  and  Hamtronics  have  some 
inexpensive  preamps   Building  one 


Photo  C.  Mike  WA5TWT  checks  an  "RS^pass  using  the  portable  station  white  on 
a  fishing  trip  to  central  Texas, 


Photo  A  A  complete  "flS"  station  in  a  briefcase— just  add  power  and  antennas* 
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u  pi  in  king  If  yours  works,  use  it.  Any 
power  level  from  25  to  50  watts  output 
will  do  very  well  when  used  in  conjunc- 
tion with  a  H-wave  whip.  Ten  watt  rigs 
will  work  but  they  wilf  not  provide  con- 
sistent signals  on  low- horizon  passes. 
Mutlimode  rigs  are  best.  They  have 
I  he  advantage  of  SSB  for  voice  opera- 
tion. A  Kenwood  TR-751A  or  a  Yaesu 
FT390R-U  wilt  do  extremely  well 

For  the  10  meter  downlink,  the 
Uniden  HR-2510  or  2600  will  provide 
satisfactory  results  even  though  there 
is  only  adequate  selectivity  on  these 
units.  Sensitivity  is  good  since  the  ra- 
dios are  designed  for  10  meter  opera- 
tion. Unlike  the  crowded  conditions  on 


from  The  ARRL  Handbook  is  another 
alternative. 

Almost  anything  will  work  for  Irans^ 
mit  antennas.  During  mobile  operation 
the  ft- wave  mag-mount  is  preferred, 
but  a  coin  near  or  quarter- wave  whip 
will  also  do.  On  the  downlink,  a  modi- 
fied CB  mag-mount  is  an  excellent 
choice.  Usually  the  only  alteration  nec- 
essary is  to  remove  one  or  two  turns  of 
the  upper  coil  m  the  antenna  base  to 
change  the  antenna's  resonance  from 
11  meters  to  the  upper  portion  of  10 
meters.  Another  good  downlink  anten- 
na is  the  quarter-wave  whip,  A  iQ2,r  CB 
antenna  can  be  cut  back  a  few  inches 
very  quickly.  Commercial  ham  an  ten- 


Photo  D>  For  mobile  "RS"  work,  a  modified  "CB"  mag-mount  placed  away  from 
the  2  meter  uplink  antenna  does  an  excellent  job. 


nas.  like  the  Hustler,  would  function 
equally  well. 

The  uplink  and  downlink  antennas 
for  satellite  work  should  be  separated 
as  much  as  possible  to  keep  me  trans- 
mttter  from  interfering  with  reception 
since  operation  is  full  duplex  You  lis- 
ten (o  your  own  signal  as  it  is  being 
retransmitted  by  the  satellite  it  may  be 
necessary  to  locate  the  feedlines 
through  different  windows  on  a  car, 
placing  the  antennas  at  opposite  ends 
of  the  vehicle.  Note  that  it  is  never  a 
good  idea  to  attempt  satellite  contacts 
while  in  motion ,  unless  someone  else 
is  doing  the  driving. 

The  power  to  the  radios  may  also 
need  separation.  The  ferrite  cores 
wrapped  around  the  power  lines  to  the 
transmitter  and  receiver  are  not  always 
completely  effective.  One  radio  can  be 
connected  through  the  cigarette  lighter 
while  the  other  can  be  hooked  directly 
lo  the  battery.  Radios  that  run  from  in- 
ternal batteries  may  also  help  elimi- 
nate any  de sense  problems  Once 
again,  experiment  to  find  the  best  con* 
figuration. 

For  more  ideas  on  mobile  satellite 
work,  check  the  "Hamsars'f  column  in 
the  October  1987  issue  of  73.  Further 
details  on  portable  operation  can  be 
found  in  "Black  Bag  Portable,"  by  Tom 
N6DGK,  In  the  July  1989  issue  of  73 
"*Poor  Boy  Satellite  Station."'  by  Allan 
N5LKJ.  in  the  December  1989  73  sup- 
plies further  data  on  strnple-lo-use  and 
easy-to-constf  uct  satellite  stations. 

Microsats  and  DSP 

DSP,  or  digital  signal  processing, 
has  been  around  for  many  years  but  is 
now  becoming  more  commonplace  in 
amateur  radio  equipment,  thanks  to 
dedicated  chips  designed  specifically 
for  this  purpose.  The  Advanced  Elec- 
tronic Applications  DSP-1232  and 
DSP-2232  multtmode  data  controllers 
are  some  of  the  first  stand-alone  units 
to  become  available  to  the  ham  radio 
market.  Both  are  scheduled  for  release 


in  September  or  October  of  this  year . 

The  DSP-1232  provides  two  switch  - 
able  ports  while  the  OSP-2232  has  two 
simultaneous  pons  Anticipated  pnces 
are  $700  to  $900,  respectively. 

DSP  translates  an  analog  input  into 
a  digital  form  it  then  provides  digital 
filtering  and  processing  based  on 
software  control  The  result  is  that 
modems  are  not  built  from  hardware 
components  but  instead  are  written  as 
software  programs  that  are  executed 
by  a  generic  DSP  unit.  For  the  AEA 
devices,  a  Motorola  56001  chip  pro- 
vides the  heart  of  the  system.  The  units 
will  be  able  to  generate  and  receive 
any  mode  that  can  be  programmed, 
including  RTTY.  FAX,  SSTV  and  all 
packet  formats.  For  the  Microsat  and 
Fuji-OSCAR  20  chaser,  the  units 
promise  to  allow  PSK  downlink  with 
Manchester-encoded  AFSK  uplink mg 
They  will  also  provide  operation  via  the 
9600  baud  UoSAT^OSCAR-14  digital 
com munical ions  experiment. 

Like  the  first  calculators  or  the  early 
digital  watches,  DSP  units  are  expen- 
sive. On  the  positive  side,  as  more 
communications  modes  are  devised, 
appropriate  software  for  the  units  will 
likely  be  produced.  AEA  expects  to 
have  ROM  upgrades  available  for 
about  $30  when  new  software  is  writ* 
ten, 

After  a  satellite  pass  is  over,  the  box 
can  do  other  chores  since  it  is  not  tied 
to  jusl  one  mode.  The  use  of  DSP  in 
amateur  gear  promises  to  provide  ex- 
citing possibilities  for  future  ham  ac- 
tivity. Other  manufacturers  (DRSl  and 
LL.  Grace  Communications  Products, 
Inc.)  are  working  on  stand-alone  DSP 
boxes  and  DSP  plug-in  boards  for  PC* 
compatible  computers.  They  will  be 
mentioned  in  future  columns  as  the  in* 
formation  becomes  available. 

For  more  information  on  the  DSP- 
1232  and  DP-2232.  contact  Advanced 
Electronic  Applications,  P.  O.  Box 
2160,  Lynnwood  WA  98036,  {206} 
775-7373. 


Photo  E.  The  new  AEA  DSP-2232  promises  to  be  a  great  addition  to  stations 
operating  via  the  Microsats. 


AMATEUR  TELEVISION 


*  ITVC-4G 

*  only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 

Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcorn  F2-R  transponder  13.  If  it  is  being  done  in  your 
area  on  70  CM,  ail  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1A  com-     i 
panion  ATV  transmitter  for  only  $279,  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera  ATV  repeaters  are  springing  up  all  over  -  check 
page  411  in  the  90*91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog. 
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Homing  in 


Number  29  on  your  Feedback  card 


Joe  Moetl  PE,  KQQV 
PO  Box  2508 
Fufterton  CA  92633 

Quads  with  Class 

For  sensitivity,  simplicity,  and  low 
cost,  you  can't  beat  a  quad  antenna  for 
radio  direction  finding  (RDF)  on  144 
MHz  and  up.  Home-brew  quads  give 
excellent  performance  but  they  take 
some  time  and  effort  to  build  and,  let's 
face  it,  sometimes  their  "primitive" 
look  is  not  particularly  pleasing  on 
a  car. 

Before  a  fledgling  hunter  can  assem- 
ble his  new  pride  and  joy1  he  has  to 
scrounge  all  the  parts,  measure  and 
cut  everything  to  size,  drill  all  the  vari- 
ous holes,  and  figure  out  how  to  con- 
nect the  coax  at  the  feed  point,  rm  sure 
more  hams  would  be  out  on  VHF  T- 
hunts  if  they  knew  how  to  avoid  these 
quad-buitding  chores,  and  could  be  as- 
sured of  a  good-looking  end  product. 

I  have  searched  for  a  long  time  for 
inexpensive  commercial  VHF/UHF 
quad  kits  that  are  suitable  for  mobile 
T-hunting  and  look  good.  Until  now,  all 
the  designs  have  been  either  too  flimsy 
for  mobile  use  or  much  too  expensive 
(Would  you  believe  $125  for  4  ele- 
ments on  2  meters  from  one  manufac- 
turer?) 

A  Classy  Answer 

Bill  Levey  WA4FAT,  who  heads  up 
Amateur  AppNed  Electronics  (AAE)  of 
Birmingham,  Alabama,  is  an  avid  T- 
hunter.  Thus,  it  was  natural  that  his 
companyh  which  makes  the  classy- 
looking  Bandmaster  line  of  quads  for 
VHF  DXers,  also  develop  antennas 
that  can  be  used  for  RDF.  AAE  is  en- 
couraging the  growth  of  foxhunting  by 
selling  a  simple  2-element  quad  for  on- 
ly $30.  You  may  not  find  it  in  the  AAE 
ads,  but  its  Jlon  the  shelf:  the  T- 
Hunt  System/1  Model  0-144-2  (see 
Photo  A). 

These  2-element  quads  are  popular 
for  foxhunting  in  Birmingham  because 
they  are  more  sensitive  lhan  Doppfers. 
and  they  fit  into  the  back  end  of  a  pas- 
senger car  before  and  after  the  hunt, 
without  disassembly.  WA4FAT  encour- 
aged me  to  try  one  on  some  Southern 
California  T-hunts. 

AAE  took  care  to  select  high  quality 
materials.  These  quads  will  take  pun- 
ishment, whether  on  a  high-speed  mo- 
bile or  on  a  house  in  an  inhospitable 
climate.  The  boom  is  1  "-square  exteri- 
or grade  Fi  berg  fas"1,  li"  thick.  Spread- 
ers are  V4  "-round  Fiberglas,  tapered  to 
a  point  at  the  ends  to  mate  with  the 
special  plastic  forks  that  hold  the  ele- 
ments firmly  in  place  (see  Photo  B), 

Elements  are  #14  AWG  type  THHN 
stranded  wire,  with  ultraviolet-resistant 
insulation.  The  loops  are  spliced  with 
end  connectors  and  covered  with  heat- 
shrink  tubing,  Hitch  pins  hold  the 
spreaders  in  place  on  the  boom. 

The  T-Hunt  System  is  a  very  light 
antenna  (it  weighs  less  than  a  pound) 
but  the  Fiberglas  construction  makes  it 
very  rugged.  Yet,  I  suspect  that  in  an 
encounter  with  a  particularly  vicious 
tree,  an  element  might  come  off  com- 
pletely and  remain  snagged  on  a  high 
limb!  Fortunately,  the  T-Hunt  System, 
like  the  other  antennas  in  the  Band- 
master line,  carries  a  one-year  full-re- 
placement warranty. 

You  don't  need  tools  to  put  the  quad 
together.  The  AAE  ads  claim  that  it  can 
be  assembled  in  10  minutes  or  less  I 
did  it  in  nine-and-a-half  minutes  the 
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first  time;  now  I  can  do  it  in  half  this 
time.  One  minor  annoyance  is  that  the 
little  plastic  forks  are  not  secured  to  the 
rod  tips.  They  can  get  lost  if  you  take 
the  antenna  apart  frequently.  AAE  sup- 
plies a  few  extra  forks  and  hitch  pinsn 
figuring  that  you'll  lose  some. 

Head  for  the  Hill 

The  first  stop  on  my  evaluation  tour 
with  the  0-144-2  was  a  local  hilltop 
which  gave  an  unobstructed  view  to 
several  local  and  distant  repeaters. 


(  +  90  degrees)  was  only  9  dB  down, 
going  to  21  dB  down  at  ±135  degrees. 
By  comparison,  my  home-brew  4-ele- 
ment  quad  has  a  3  dB  beamwidth  of  62 
dB,  and  is  down  1 7  dB  at  -  90  degrees. 
The  4-element  quad  also  had  2 
dB  more  gain  than  the  Q-144-2,  as  ex- 
pected. 

The  front-to-back  ratio  of  the  Q-144-2 
is  specified  as  greater  than  24  dB.  I 
found  that  the  rear  null  was  very  sharp 
and  much  deeper.  Depending  on  feed- 
line  routing1  the  null  was  30  to  40  dB 
down.  No  doubt  you  could  use  the  null 
to  help  get  bearings  in  some  situations. 

Feed  line  routing  makes  little  differ- 
ence to  the  pattern  but  it  greatly  affects 
drive  impedance.  AAE  recommends 
routing  similar  to  Photo  A,  which  gives 
feed  point  impedance  of  100  ohms. 
The  13V4J'  length  of  RQ-59  shown 


Photo  A.  The  AAE  Q-U4-2  is  installed 
quarter-waveiength  matching  tine  and 
SWR. 

With  no  nearby  reflecting  objects,  f  got 
a  good  idea  of  the  quality  of  the  pattern 
and  compared  it  to  my  regular  4-ele- 
ment hunting  quad  using  a  precision 
RF  attenuator. 

A  2-element  quad  is  not  a  "super 
sharp1'  antenna.  If  you  plotted  it  on  po- 
lar paper,  the  azimuth  pattern  would  be 
shaped  more  like  a  heart  (cardioid) 
than  a  cigar  or  torpedo.  The  3  dB 
beamwidth  with  vertical  polarization 
turned  out  to  be  101  degrees  In  practi- 
cal terms,  this  means  that  turning  the 
antenna  50  degrees  to  the  left  or  right 
of  the  peak  makes  the  S  meter  go 
down  only  about  one-tenth  scale. 

Response  with  this  antenna  turned 
at  right  angles  to  the  signal  source 


on  a  PVC  mount \  ready  for  hunting.  The 
coax  routing  give  optimum  transmitting 


matches  the  quad  to  RG-58  feedllnes.  I 
achieved  excellent  transmitting  SWR 
this  way  using  a  nonmetallic  (PVC 
pipe)  mast. 

For  receiving  only,  I  found  I  could  run 
RG-5B  from  the  feed  point  to  the  top  of 
the  mast,  then  down  the  inside  (no  RG- 
59  matching  line)  with  no  degradation 
in  RDF  performance. 

On  many  hunts,  you  must  select 
horizontal  or  vertical  polarization  to 
match  the  polarization  used  by  the 
hider.  The  fastest  way  to  change  polar- 
ization on  the  AAE  VHF  quads  is  to  pop 
the  driven  element  off  the  spreaders, 
rotate  it  90  degrees,  and  pop  it  back  on 
again. 

I  have  needed  to  check  polarization 


many  times  on  some  hunts,  so  I  wfsh 
there  were  a  faster  way.  For  its  foxhunt- 
ing antennas,  J  recommend  that  AAE 
go  to  a  circular  boom  with  a  slip  joint  at 
the  mast  junction  so  the  entire  boom 
can  be  rotated  to  quickly  change  polar- 
ization. This  would  give  the  added  ad- 
vantage of  allowing  "in-between"  po- 
larizations, such  as  45  and  135 
degrees,  which  help  on  some  hunts 
and  can't  be  achieved  with  the  Q-1 44-2 
as  is. 

The  Acid  Test 

My  first  competitive  test  of  the  Q* 
144-2  was  on  the  monthly  "Pathfind- 
er' hunt.  (It  gets  its  name  from 
Pathfinder  Road,  which  runs  past  the 
starting  point  in  Diamond  Bar,  Califor- 
nia.) This  nighttime  outing  has 
boundaries  that  permit  the  hidden  T  to 
be  over  forty  air  miles  away  in  some 
directions. 

Alt  of  the  ten  other  teams  at  the  start- 
ing point  were  using  quads  or  yagis 
with  3, 4,  or  5  elements.  WA60PS  and  I 
had  no  trouble  detecting  the  weak,  ver- 
tically polarized  hidden-T  signal,  but 
we  were  using  an  inline  GaAsFET 
preamp.  Several  other  teams  could  not 
hear  the  hiders  (KB8MAR  and 
KB6NYW)  so  they  raised  transmit  pow- 
er a  bit, 

The  initial  bearing  was  57  degrees, 
straight  toward  Crestline  in  the  San 
Bernardino  mountains.  Whenever  this 
happens  on  a  hunt  from  Los  Angeles  or 
Orange  counties  the  hiders  are  aiert  to 
the  likelihood  of  a  "Baldy  bounce," 

continued  on  p.  73 


Photo  B.  This  dose-up  of  the  Fiberglas 
rod  tips  shows  one  of  the  plastic  forks 
that  hoid  the  elements  in  pface,  and  the 
weatherproof  coax  connection  for  the 
driven  element 
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BEST  SIMPLEX 

PATCH 
AVAILABLE 


l^--.—  H W— 


FEATURES: 

Automatic  Set-up 
User  Programmable  CW-ID 
Phone  Line  In  Use  Inhibit 
Call  Waiting 
Hook-Flash 
Turn-A-Round  Beeps 
Automatic  Busy  Disconnect 
Single  or  Multi  Digit  Codes 
Toll  Restrict 

Toll  Restrict  Defeat  Code 
Tone  or  Pulse  Dialing 
Ring-Out  (Reverse  Patch) 
Half  Duplex  Mode 


The  VCS-2100,  uses  a  combination  of  VOX 
control  from  telephone  line  audio,  and 
sampling  of  receiver  noise,  to  achieve  the 
optimum  control  method  for  a  simplex 
interconnect.  No  sampling  interruptions  occur 
during  normal  conversation,  Turn-a-round 
beeps  make  operation  very  smooth  and  easy. 

The  VCS-2100  also  features  the  ISI  exclusive, 
Automatic  Setup.  This  feature  eliminates  the 
trial  and  error  method  of  sample  window 
setup.  Our  Quick  Start  Set-up  procedure  gets 
the  VCS-2100  up  and  running,  without 
complicated  programming. 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  (407)  332-0533  •  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Longwood.  Florida  32750 

FAX  NO.  (407)  332-4912 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494, 1 14+  Hams,  via  your  computer. 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  B94-5777         BOO:  282-5628 
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Macintosh 

Software 

We  have  the  largest  collection  of 
commercial  (non  PD)  ham  radio 
software  in  the  world.  Luckily,  it 
is  for  ihe  friendliest  computer  in 
the  world:  MACINTOSH, 

Programs  for  packet,  KTTYt  fax, 
satellite,  Morse,  theory  training, 
gray -line,  MUF  maps,  logging. 
contest,  cw  keyer,  etc.  Check  us 
out,  before  you  buy  your  next 
computer.    Simply  ihe  best! 

ZCo  Corporation 

P.  O.  Box  3720,  Nashua,  NH  03061 
(603)  888-7200  Fax  (603)  888-8452 


HUGE 


NEW  1990 
CATALOG 


Big  88  page  SVs  x  11"  Formal 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1to 


Universal  Radio 

1280  A ida  Drive  Dept.  73 
Reynoldsburg,  OH  43066 
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SRC-10 

REPEATER /LINK 

CONTROLLER 


OTMF  muUfig 

inteHrgenl  ID'er 

Auxiliary  oulpwtj 

E&iy  to  interface 

Alarm  monitor  input 

Totemolry  responae  to<nM 

Low  power  CMOS,  22ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarlUos 

R*peater  A  Itnk  courtesy  tones 

Synthnlzed  link  /remote  bate  capability 

i>a   a  A    A  A     Ast&mbiod  A 

$149.00      T*itod 

CREATIVE  CONTROL  PRODUCTS 

3185  Bunting  Avenue 

G'ind  Junction,  CO  B1S04 

(303)  434  -$405 


CIRCLE  306  ON  READER  SERVICE  CARD 

73  Amat&ur  Radio  •  September.  1990     69 


Number  30  on  your  Feedback  card 


BOVE  AND  BEYOND 

VHF  and  Above  Operation 


C.L  Houghton  W&61GP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego  CA  921 19 

Brick  Oscillators 
and  Crystal  Multipliers 

Some  of  you  have  sent  in  comments 
and  questions  about  microwave  back 
oscillators  (see  the  December  1989  is* 
sue)  and  microwave  oscillator  multipli- 
er strings.  You  want  to  know  when 
type  of  oscillator,  the  commercial  bnck 
or  the  crystal  multiplier,  is  belief  Now. 
I  am  a  poor  person  to  ask  because  I  am 
about  equally  biased  in  both  direc- 
tions l  Itke  lo  build,  no.  actually.  J  prob- 
ably go  out  of  my  way  to  build  just  about 
anything  that  perks  my  interest.  How- 
ever, we  don 'i  have  an  infinite  amount 
of  time  to  build  everything  we'd  like,  so 
we  must  take  shortcuts  whenever  pos- 
sible. 

The  answer  really  depends  on  your 
needs  and  how  involved  you  want  to 
get  in  a  project.  Some  of  you  may  want 
to  put  oh1  construction  until  you  have  all 
the  components,  while  others  may  be- 
gin as  soon  as  they  locale  a  key  com- 
ponent at  a  flea  market.  The  deciding 
factor  will  probably  depend  on  which 
component  you  find  first.  Availability, 
cost,  ease  of  use.  reliability,  and  stabili- 
ty all  enter  into  the  picture. 

As  to  availability  for  amateur  use,  the 
crystal  osciliator  rates  number  one 
since  it's  home-constructed.  The  onfy 
difficulty  is  that  if  you  want  an  exact 
injection  frequency,  you  have  to  order 
the  crystal.  This  is  true  whether  you 
make  your  own  multiplier  chain  or  use 
a  brick.  If  you  can  tolerate  operation  on 
some  obscure  or  fortuitous  frequency 
such  as  youd  get  with  a  Junk  box  crys- 
tal, so  much  the  better.  However,  most 
operators  want  an  even  MHz  frequen- 
cy for  local  oscillator  injection  so  an 
exact  fractional  value  crystal  is  a  must. 

Location  of  a  surplus  brick  oscillator 
makes  the  project  a  lot  easier  from  the 
standpoint  of  construction  and  reliabili- 
ty ,  It's  a  matter  of  what  you  desire  in  a 
circuit  and  what  you  are  willing  to 
spend  to  accomplish  that  goal,  if  I  can 
find  a  brick  in  the  frequency  range 
needed  I  will  use  it.  For  example,  in  a 
10  GHz  system  (10,368  MHz)  the  L.O. 
is  10,223  MHz  (2  meter  IF)-  and  the 
crystal  requ>red  is  100.2254902  MHz. 
A  multiplication  factor  of  102  is  used 
with  a  bnck  oscillator  its  not  too  likely 
you'll  find  this  exact  frequency  crystal 
m  your  junk  box.  An  exception  to  this 
would  be  a  more  commonly  available 
106  MHz  crystal;  times  12  gives  you 
1296  fAHi  and  limes  96  puts  you  on 
10368  MHz.  This  is  great  for  a  band 
edge  marker  but  no)  useful  when  you 
figure  in  the  IF  frequency. 

Whatever  frequency  you  use.  it 
should  be  temperature  controlled. 


^=3 
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Figure  1.  The  thermistor  inserted  tn 
copper  or  press  rube  wtth  heat-smk 
grease  for  best  thermal  contact. 


That's  the  subject  of  this  month's 
column:  temperature  control  and  the 
microwave  circuit.  I  plan  to  build  on  this 
Circuit  and  in  the  next  few  months  go 
into  the  crystal  oscillator  multiplier  sys- 
tem, winding  up  putting  a  5,6  GHz  sys- 
tem together. 

Temperature  Control  Circuit 

The  crystal  normaJly  used  in  multipli- 
er oscillator  circuits  is  not  temperature 
controlled,  and  as  such  it  will  change 
frequency  with  a  change  in  tempera- 
ture. The  crystal  can  be  set  to  an  exact 
frequency,  but  it  wilt  wander  as  soon  as 
a  change  in  temperature  affects  it. 

One  problem  is  that  when  you  use  a 
surplus  crystal,  you  can't  be  sure 
whether  it's  an  oven  type  or  not.  To 
prevent  temper alu re  changes  from  af- 
fecting the  crystal  frequency,  non-oven 
crystals  are  heated  slightly  above  the 
ambient  or  outside  temperature,  while 
oven  crystals  are  heated  to  a  higher 
temperature. 

The  circuit  used  for  temperature 
control  is  self-adjusting  for  any  desired 
temperature.  Select  a  bridge  resistor 
equal  to  the  thermistor  equivalent  re- 
sistance at  the  temperature  needed. 
Oven  type  crystals  normally  are  heated 
up  to  about  65  or  70  degrees  Celsius 
(150  to  158  degrees  Fahrenheit).  Non- 
oven  controlled  crystals  are  heated  to 
about  100  degrees  Fahrenheit 

Calibration  or  verification  of  circuit 
operation  is  simple.  You  need  two  10k 
thermistors.  One  is  used  in  the  control 
circuit  and  the  other  is  used  in  the  test 
circuit  with  an  ohmmeter  to  verify  that 
the  circuit  is  working  correctly.  The  10k 
thermistor,  similar  to  the  electronic 
thermometer  used  in  hospitals,  is  quite 
accurate,  and  it's  readable  to  tenths  of 
a  degree  with  careful  ohmmeter  cali- 
bration. For  our  purpose  a  degree  or 
two  is  not  very  important,  but  this  sim- 
ple setup  will  inform  us  about  what  is 
going  on.  All  that  is  needed  is  a  good 
thermal  contact  between  the  thermis- 
tor and  the  oscillator  circuit,  preferably 
the  inner  surface  of  a  metal  box  hous- 
ing the  oscillator.  See  Figure  1  for  ther- 
mistor positioning. 

The  temperature  control  circuit  in 
these  experiments  was  constructed 
from  a  single  CA-3130  zero  offset  op 
amp.  This  useful  device  allows  opera- 
tion from  just  under  ground  potential  to 
Vcc  voltage  swing.  The  temperature 
control  circuit  is  a  balanced  bridge,  one 
leg  of  which  sets  a  reference  PC 
voyage  to  pin  2.  The  other  leg,  com- 
prising a  fixed  resistor  and  the  thermis- 
tor, is  the  variable  control  arm  of  the 
circuit.  The  temperature  is  set  by  se- 
lecting a  value  for  the  reference  resis- 
tor R1  to  equal  the  thermistor  resis- 
tance at  the  temperature  desired.  For 
example,  at  SO  degrees  Celsius,  the 
thermistor  resistance  should  be  4.161 
ohms.  See  the  table  for  resistance  vs 
temperature  calibrations. 

Applying  power  to  the  circuit  for  the 
first  time,  the  op  amp  turns  on  due  to 
the  reference  voltage  {pin  2)  being 
higher  than  the  thermistor  control  leg 
(pin  3).  The  thermistor  at  this  time  is  at 
room  temperature.  The  op  amp  and  the 
TIP-t  20  transistor  both  turn  on,  and  the 
heater  coil  begins  to  heat  up  due  to 
current  Rowing  through  it,  By  the  way.  I 
wound  my  coil  with  Nfchrome™  resis- 
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Figure  2.  Temperature  control  circuit  positive  12  volts.  Z  =  Zener  diode  (1.5  to  5 
V).  R2  set  for  3  mA  current  through  zener  regulator 
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Figure  3.  The  temperature  control  circuit  modified  for  negative  19  volt  operation  for 
compatibility  with  commercial  brick  type  microwave  oscillators. 


lance  wire,  which  requires  far  fewer 
turns  than  regular  wire 

As  the  coil  heats  up.  the  thermistor, 
which  is  in  contact  with  the  metal  sur- 
face of  the  case,  detects  it.  This  heat- 
ing causes  the  thermistor  lo  decrease 
its  internal  resistance  accordingly. 
This  process  continues  until  the  ther- 
mistor resistance  equals  the  R1  resis- 
tance, or  the  voltage  on  the  bridge  legs 
at  both  pins  2  and  3  are  equal,  which 
then  turns  off  the  op  amp.  As  the  circuit 
removes  heat  and  the  metal  cools,  the 
thermistor  changes  value  The  op  amp 
will  turn  on  again,  starting  the  cycle 
over. 

Nichrome  Wire 

Kerry  IM6IZW  designed  this  circuit. 
He  has  placed  an  unusual  component 
In  the  feedback  path,  tying  the  output 
of  the  transistor  to  control  pin  3  of  the 
op  amp.  This  capacitor  and  the  10 
megohm  resistor  change  the  nature  of 
the  beast  during  initial  turn -on.  allow- 
ing the  circuit  to  play  "catch  up. "  This 
helps  bring  the  compartment  up  to 
temperature  without  large  overshoot 
When  at  temperature,  the  time  con- 
stants of  these  components  have  little 
effect.  See  Figures  2  and  3. 

The  thermistor  is  available  at  Radio 

Shack.  RS  M  271-1  TO,  for  $1.99  each. 
Nichrome  wire  is  a  tittle  difficult  to  ob- 
tain, especially  in  small  quantities.  J 
purchased  two  rolls  of  the  wire  for  this 
experiment  and  will  make  the  wire 
available  Any  wire  can  be  used  if  the 
total  resistance  is  the  same.  The  wire 
that  I  have  measures  2.34  and  7.479 
ohms  per  foot  Nichrome  wire  can  be 
ordered  m  various  resistances  per  foot. 
Jt  can  have  as  little  as  0.005  ohms  per 
foot  lo  30  ohms  per  foot.  The  finer  the 
wrre,  the  higher  the  resistance, 

Nichrome  wire  has  another  use. 
Shape  a  small  piece  of  wire  taunt  be- 
tween two  nails,  then  run  tow  voltage 
through  il,  heating  it  up  to  red  hot.  You 
can  neatly  cut  dean  slabs  of  styrofoam 
out  of  scrap  packing  material.  The  en- 
tire oscillator  and  heater  circuit  used  as 
examples  in  the  column  were  enclosed 
in  such  a  container  made  with  this 
"electric  kn'v 

Next  month  I  will  get  into  the  crystal 
oscillator  portion  of  the  temperature 


control  circuit.  The  oscillator  used  in 
these  experiments  will  operate  from  90 
to  108  MHz  and  can  be  used  to  control 
a  brick  type  phase-locked  oscillator,  or 
serve  as  the  beginning  of  a  multiplier 
string.  I  have  the  circuit  all  prototyped 
out  and  working,  and  I  should  have  a 
PC  board  designed  by  then  that  covers 
both  the  temperature  controlled  circuit 
and  oscillator.  By  the  way,  the  finished 
oscillator  circuit  is  postage-stamp 
sized. 

I  used  the  oscillator  I  constructed  as 
a  reference  feed  for  a  6  G  Hz  brick  oscil- 
iator. Normally  these  brick  oscillators 
incorporate  the  oscillator  internally. 
but  lately  surplus  brick  types  require  an 
external  oscillator.  At  first  I  thought  this 
was  a  a  bad  deal.  However,  after  close 
inspection  I  found  them  to  be  in  brand 
new  condition  and  very  high  perform- 
ers. I  am  in  the  process  of  obtaining  a 
quantity  of  the  bricks  and  will  make 
them  available  to  those  interested  in 
them. 

The  Gunn  Warmer 

Recently  I  ran  into  the  Gunn  heater, 
a  Gunn  temperature  control  circuit 
made  by  Alan  fiutz,  SHF  Microwave 
Supply,  7102  W.  500,  S.  La  Porte  IN 
46350,  Alan  deals  in  Gunn  oscillators 
and  is  making  this  kit  to  improve  fre- 
quency stability.  Alan  maintains  120 
degrees  inside  his  Gunn  enclosure 
even  when  the  outside  temperature  is 

Continued  on  page  77 


Tern 

perature  vs. 

Resistance 

Degrees  (C ,  | 

(F.) 

Resistance 

0 

32 

27.28k 

10 

50 

17.96k 

20 

77 

12.09k 

30 

95 

S.3l3k 

40 

104 

5  828k 

50 

122 

4.161k 

60 

140 

3,021k 

70 

158 

2.229k 

80 

176 

1.669k 

90 

194 

1.266k 

too 

212 

0,9735k 

Resistance  values  for  several  tem- 

pera t 

ure  control  p< 
(Radio  Shack 

Dints  of  refer- 

ence. 

thermistor) 
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AA1A 
SIDEKICK 

ANTENNAS 

•  144  -  220  -  440  Mhz.  Models 

»  Dual  Extended  Collinear  Elements 

•  Stainless  Elements  and  Hardware 

•  SiderTop  Mount  Tower  or  Mast 

•  Excellent  Gain  and  Quality 

•  Easily  Stacked 

•  Broadband  -  Tunable 

•  SO-239  Feed 
New  Design  and  High  Efficiency 


$79,95 

*  * 

J" 

*  * 

•  With  'Nf  C 

Connector  and  Silver 

Plated  Feed  Probe 

$89.95 

Broadcast  Tech,  Services 

11  Walnut  St. 

Marshfield,  Mass.  02050 

617-837-2880 

800  874-2880  Order 

No  Extra  Charge  for  VISA-MC 

Shipping  Handling  add  $4.00 

Mass,  Residents  add  5% 

CIRCLE  84  ON  READER  SERVICE  CARD 


Short  Multiband  Dipole-V-Slopers 

Readv  to  Use 


♦ 


Fastest  Install 
Coas  Feed 
30QGV  Instil 


Tough 

Flexible 
Kink-  Proof 


Full  Legal  Power 
No  Lossy  Traps 
Low  Noise 
Never  Corrode 


FuEly  Assembled,  with  Tech  Manual  &  Marconi  A4af  ttt 
Add  $5  PosE  &  Handling      I  Order  Hot -Lint: 

For  Tech  Mtpacl:  send  Si      \|>8O0  -926-7373 


CIRCLE  303  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity;  (71 8)  740-391 1 . 
Voice  8  AM-1 PM:  (718)  468-2720. 

Vanguard  Labs,  Mollis,  NY 


CIRCLE  79  ON  READER  SERVICE  CARD 


SextDny 


Bin  bee.  WfEco**ii 


fay 


S 

Two-Color 
Rainbow  Assortment 

We  Ship  XextDay    2nd  Day  ASAP 

100       $29,95    $24.95     $19*95 

2M       $i»+*5    $34.95     $19,95 

JOG        549*95    $44.95     SJ9.95 

i_l       50*        S54.95    £49.95     $44.95 

[■fo»  1000       S99.95    $*9,95     $79+95 

(S01)  373*8425        Box  5QOft>5.  Pravo  UT  frJtiOS  _J 
CIRCLE  89  ON  READER  SERVICE  CARD 


PRESENTING  THE 

RA8-2UWB 

EIGHT  ELEMENTS.  TWO  METERS,  ULTRA  WIDE  BANDWIDTH 
THE  PERFECT  MATE  FOR  YOUR  ALL  MODE  TRANSCEIVER 


Model  RA8  2UWB 


$84.95 


ELECTFICALSPECIRCATIONS: 

Gam    .....    T3.3dBi  +Z-.25 

E-Plane  beamwrdth 40  d«g 

H -Plane  beamw  idtfl  ...      ...  45  deg 

BandWEdth >  4  MHz 

Sidetobe  attenuation 

1stE-piane    -20dB 

1st  H-Plans     -14  5dB 

5WR      .  .    <  1  .5-1     144toT48MHz 

F/Q  ratio ., 22  dS 

MECHANICAL  SPECIFICATIONS: 

Length     1 1  ft.    9in. 

Stainless  Steal  hardware 
except  U -Boll 

Mast    up  lo  1  % "  diameter 

Wind  survival  .  9Q+MPH 

Aluminum:  6081  16 
Element  Insulators:  Black  De-lrin 
Coax  connector:  N-type 
Weighl.  3.S  lb 


ALSOAVAJLASLE 
FOl  ?  144,  FQl5-t44 .  FCJ22-43?.  FQ25-432,  FQfl3^32,  FOT 6-220.  FQl  1  -440 
PQ WE H  PI VjOE RS  . .      .      .  FQ22-4 32  flTV STACKING  FRAMES 

We  supply  those  fiand  to  find  parte  for  (he  frame  builder 

I  /4"  Delrin  insyiators  $9.50/50,  im-  Stainless  keepers  $S.  75^50 

Add  $3  OPS  3VH  lor  each  antenna  $5  We&tof  |he  Mississippi 

PA  residents  taki  6%  stele  sales  lax 
SF  N ! J  ^On  OUR  NEW  CATALOG  TODAY 

RUTLAND  ARRAYS 

1 703  Warren  St,     *     New  Cumberland,  PA  1 7070 

(717)774-5298     7-10  P.M.  EST 

Dealer  inquiries  are  invited- 


THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


■  ■ ,,..., 


CIRCLE  71  ON  READER  SERVICE  CARD 


WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  M8  FM  TRANSCEIVER 
COMMERCIAL  &  AMATEUR  BANDS  IN  ONE  UNIT 


■ideal  for  MARS.  Vol.  fire, 

EJWT,  B'casl  rpu,  Police,  eic 
-  FuHy  Field  Programmable 

■  99  Channels 

■  True  40  Watt  Power 
*  Extremely  Rugged 


1  Mulli  Function  LCD  display 
Frequency  Range  133-1 74  or 
43&4ftGmHz  ' 
FCC &DQC type  accept. 
Low  Cosl  DTMF  mike  avail. 
1  Overnight  Shipping  Available 


*S hipped  Complete  w/Mike,  MobiJe  Slide  Mount  &  Power  CabJe 
•Base  Station  P.S.  Mobile  Antennas  ate,  in  slock 

Dealer  Inquiries  Invited 

AXM  Incorporated 
11791  LoaraSL 

Garden  Grove,  CA  92640^2321 

Wrtte  or  Call  7H-630-6BO7for  immediate  information 


SaiilKM 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Ham  of  Trie  Year) 
"Introduction  To  Amateur  Radio"  package  allows 
children  of  all  abilities  to  achieve  success. 

Ready -to-teacft  package  contains:  Teacher  s 
Manual  with  26  lesson  plans,  Code  Practice 

Oscillator  for  Morse  Code  practice,  Spacecode 
audiocassette  which  follows  Jesson  plans,    $99,95 

*  Video  Tape  Showing  Classroom  Use  Included 

D  Any  motivated  teacher  can  teach  the  program. 
DHam  Radio  program  is  used  as  a  motivational  tool 

to  teach  skills  in  other  subject  areas. 
D  24  hour  Hotline  is  available  for  help  and 
questions. 

CHigh  motivational  activities, 
homeworks,  fund  raisers,  quizzes,  & 
,,  reproducitales  included 

N5GC3IQ   z==^    P.O.Box  131646 

KA  O  nf  ril**%  st ate  n  i  slan  d 

\Pjf  ,tvy'  ***  NY  10313-0006 

P^J  rnC"  718-983-1416 


CIRCLE  241  OK  READER  SERVICE  CARD 


Contact  Advertisers  Easily 
Use  your  Reader  Service  Card 


CIRCLE  243  ON  READER  SERVICE  CARD 


AMATEUR  RADIO  EQUIPMENT 


CALL 


^mBI 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CIRCLE  343  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrcld™,  Oak,  Scientific  Atlantic,  Zenith,  & 
many  others,  "New"  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


l_800-826-7623 

B  &  B  INC.  ™ 

4030  Beau-D-Rue  Drive,  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARD 


1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory ...$10 

Name  Index 10 

Geographic  Index 10 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 

703:  894-5777         800:  282-5628 


CIRCLE  7  ON  READER  SERVICE  CARD 
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Deal 


Directory 


CALIFORNIA 


San  Diego 

Hard  to  fcnd  parts,  surplus  electron cs,  stan- 
dard line  items  Hams,  hobbyists.  mdusmaJ 
professjanaJs — from  nuts  &  bolls  to  laser 
diodes.  (Electronically  speaking,  Gateway  s 
gold?  M-F  9^5:30 Sat.  9-5  GATEWAY*  ELEC- 
TRONICS, 922?  Chesapeake  Drive,  San 
Diego  CA  921 23;  (£19}  279-6602. 


COLORADO 


Denver 
Hard  to  Find  parts,  surplus  electronics,  stan- 
dard hoe  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  lo  laser 
diodes  Electronically  speaking.  Gateway  s 
oot  ilf  MF  9-5  30  Sal  9-5  GATEWAY  ELEC- 
TRONICS* 5115  N  Federal  Blvd.  '32-8, 
Denver  CO  80221 ;  (303)  45B-5444. 


DELAWARE 


Newcastle 
Factory  authorised  dealer1  Yaesu,  COM. 
TeivTec,  KDK,  Kenwood,  AEA.  Kantronics. 
Santec  Futl  I  me  of  accessories.  No  sales  tax 
in  Delaware.  One  mile  off  1-95  DELAWARE 
AMATEUR  SUPPLY.  71  Meadow  Road 
New  Castle  DE  19720;  (302)  326-7728, 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  ama- 
teur gear  in  the  intermouniam  West  and  the 
best  prices.  Over  9,000  ham  related  gear  in 
stock  Call  us  for' atl"  your  ham  needs  today 
ROSS  DISTRIBUTING  Co..  76  S  Stale.  Pre- 
SIOO  ID  63263:  (20flt  S52-0830. 


KANSAS 


Wellington 
We  nave  W  AEA.  ASTRON,  BUTTERNUT, 
CALLBOOK,  COMET,  DIAMOND,  HEATHK- 
IT,  HUSTLER,  KANTRONICS.  LASER  COM 
PUTERS.  MFJ,  RADIO  SHACK,  SMILEY  AN- 
TENNAS. TEN-TEC,  VALOH  ANTENNAS  & 
more-  Small  town  service  with  discount 
prices  DANDYS,  120  N.  Washington. 
Wellington,  KS  67152.  (316)  326-6314. 
Circle  Reader  Service  263  for  more  "  n  forma  - 
lion 


MISSOURI 


St.  Louis 
Hard  lo  find  parts,  surplus  elec Ironies,  stan- 
dard line  items  Hams,  hobbyists  industrial 
professionals— from  nuts  &  ootis  to  laser 
diodes  Electron •caJUy  speaking,  Gateway  s 
901  it*  M-F  9-5  30  Sal  9-5  GATEWAY 
ELECTRONICS.  6123  Page  Blvd..  Si,  Louis 
MO  63130;  (314)427-61 16. 


MEW  HAMPSHIAE 


Deny 
Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  service  most 
major  lines  AEA,  Astron  B&W  Bencher, 
Cushcraft.  Hustler.  I  COM.  Kenwood,  klM 
Laisen.  MFJ.  Mir 390.  Vibroptex;  books,  ro- 
tors, cable  and  connectors.  Business  hours 


Mon  -Sat.  10-5.  Thursday  10-7  Closed 
Sun  /Holidays.  RlVENDELL  ELECTRON- 
ICS.  6  Londonderry  Road .  Deny  NH  03038 : 
(603)434-5371 . 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  fCOM-Larsen-AEA- 
H  a  nitron  ics- Astron  New  and  used  gear  8 
am  10  5:30.  Sat.  and  Sun  by  appomimeni. 
VHF  COMMUNICATIONS.  390  Tiffany 
Ave,T  Jamesiown  NY  14701,  (716)  GG4- 
6345.  Circle  Reader  Service  number  129  for 
more  information 

Manhattan 
Manhattan's  largest  and  only  ham  and  busi- 
ness Radio  Store  Featuring  MOTOROLA, 
ICOM,  KENWOOD,  YAESU,  AEA.  SONY. 
BIRD,  TEN-TEC,  etc.  Full  slock  of  radios  and 
accessories  Repair  lab  on  premises  Open  7 
days  M-F,  9-6  30  pm;  Sal  &  Sun,  10-5  pm 
We  ship  worldwide  BARRY  ELECTRONICS, 
512  Broadway.  New  York  NY  10012:  (212) 
925-7000,  FAX  (212)925-7001. 


OHIO 


Columbus 
Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu,  Alinco,  1nfc™Techf 
Japan  Radio,  AEA,  Cushcraft,  Husiler,  and 
Butternut.  New  and  used  equipment  on  dis- 
play and  operational  rn  our  4000  sq  ft  store 
Large  SWL  department,  too  UNIVERSAL 
RADIO,  1260  Aids  Drive.  Reynofdsburg 
(Columbus}  OH  43068:  (6 1 4)  666-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service   KEN- 
WOOD, ICOM,  YAESU,  featuring  AMER- 
JTRON.   B&W.   MFJ,   HYGAIN.    KLM, 
CUSHCRAFT,   HUSTLER.  KANTRONICS 
AEA,  VtBROPLEX.   HEIL.  CALLBOOK, 
ARRL  Publications,  end  much  more 
HAUTR0N1C5,  INC..  4033  Brownsville 
Road.  Trevose  PA  19047:  (215)  357-1 400. 
FAX  (215)  155-6956.  Sales  Order  1-600- 
426-2620.  Circle  Reader  Service  379  for 
more  information 


TEXAS 


Dallas 
In  Dallas  since  i960  We  feature  Kenwood. 
ICOM.  Yaesu.  AEA.  Butternut.  Rohn.  ama- 
teur publications,  and  a  full  !>ne  of  ac- 
cessories Factory  authonzed  Kenwood 
Service  Center  ELECTRONIC  CENTER. 
INC,  2809  Ross  Ave.,  Dallas  TX  75201; 
(214)  969-1936.  Circle  Reader  Service  74  for 
more  information 

Houston 
Hard  to  find  parts,  surplus  electronics,  elan- 
dard  line  items  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes  Electronically  speaking.  Gate- 
way's got n'M-f  9-5  30  Sat  9^5  GATEWAY 
ELECTRONICS,  9890  Wesfpark  Drive. 
Houston  TX  77063;  (71  3}  9 78-65 75. 


DEALERS;  Your  company  name  and  message  can  contain  up  to  50  words  for 
as  little  as  $420  yearly  (prepaid),  or  $21 0  for  six  months  (prepaid).  No  mention 
of  mail -order  business  please.  Directory  text  and  payment  must  reach  us  60 
days  In  advance  of  publication.  For  example,  advertising  for  the  April  '90 
issue  must  be  m  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio,  Box 
278.  Forest  Road.  Hancock,  NH  03449. 


Homing  in  continued  fwmpee 

where  the  hiders  are  in  some  spot  in 
western  Riverside  or  San  Bernardino 
County,  shielded  from  the  start  potnl  by 
the  Santa  Ana  mountains.  The  signal 
reflects  oaefc  to  the  starting  point  off  the 
face  of  Mount  Baldy  or  some  other 
mountain  in  the  San  Gabriel  or  San 
Bernardino  ranges. 

If  the  hider  is  pulling  off  a  Baldy 
bounce,  following  the  initial  bearing 
northeast  toward  the  foothills  is  the 
worst  thing  to  do  because  the  best 
Baldy  bounce  hiding  spots  on  the 
Pathfinder  hunt  are  at  least  25  miles  to 
the  southeast.  We  carefully  checked 
toward  the  southeast  for  any  direct  sig- 
nal leakage,  but  heard  nothing. 

As  we  left  the  start,  we  decided  to 
play  it  safe  by  going  east  on  a  freeway 
through  the  Chino  Hills,  Then  we  could 
aim  to  the  north  or  south  to  see  if  the 
initial  bearing  was  direct  or  a  bounce. 
The  0*144-2  is  much  lighter  than  our 
usual  quad.  It  was  very  easy  to  spin  it 
by  hand,  even  at  the  speed  limit  on  the 
freeway 

After  driving  about  20  miles  through 
Pomona,  Chino,  and  Ontario,  and 
carefully  too  king  doth  north  and  south, 
we  concluded  that  the  hiders  really 
were  near  the  northern  mountains,  The 
decision  to  go  north  instead  of  south  at 
that  point  was  agonizing,  because  Ihe 
wide  beamwidth  of  the  two  element 
quad  left  us  unsure  about  the  possibili- 
ty of  missing  a  weak  signal  source  from 
the  south  in  the  presence  of  the  strong 
northerly  signal.  Besides,  signals  from 
the  north  in  that  area  had  always  been 
bounces  in  the  past! 

As  luck  would  have  itT  Martin  and 
Wayne  really  were  hidden  in 
the  foothills  at  2.200  feet  elevation, 
very  close  to  the  northeast  corner 
of  the  hunt  boundaries.  (Whewf) 
On  the  Pathfinder  hunt,  the  low- 
est elapsed  mileage  wins.  N6FBH 


won  this  one  with  about  34  miles 

Our  mileage  would  have  been  very 
dose  to  winning  if  we  had  not  missed 
the  correct  freeway  exit,  forcing  us  to 
go  an  extra  two  miles  into  the  mount  a  i  n 
pass  and  then  back  again.  (1  suppose 
I  could  blame  the  quad's  wide 
beamwidth  for  our  missing  the  exit, 
Nah,  nobody  would  buy  that  excuse,) 

Most  of  the  other  teams  figured  out 
the  no-Baldy-bounce  ruse.  But  two 
went  southeast  on  a  hunch,  figuring  to 
out-fox  the  foxes.  One  team  put  100 
mites  on  the  odometer  before  finding 
the  T.  The  other  group  gave  up  after 
four  hours  Of  frustration. 

The  Bottom  Line 

The  Q-144-2  is  a  great  little  T-hunt 
antenna,  mechanicaNy  and  electrical- 
ly. It's  rugged,  easy-to-build.  and  it 
looks  great.  If  you  hunt  mostly  in  the 
flattands,  and  signals  always  have  rea- 
sonable strength  and  one  polarization, 
it  may  oe  alt  you  will  ever  need. 

But  1!  you  hunt  in  southern  California 
or  anywhere  else  where  there  are  very 
weak  signals,  muttipath  or  cunning  sig- 
nal bounces,  you  should  get  the  AAE 
4-element  model  (Q-144-4) 
instead.  For  a  reasonable  price  (about 
$50),  you  get  much  narrower  beam- 
width  and  more  gainT  with  the  same 
fine  mechanical  design. 

Of  course,  the  4-efement  version  is 
heavier  (less  than  4  pounds)  and 
longer  (41  inches),  so  you  will  want  to 
mount  it  in  ihe  center  of  Ihe  vehicle  roof 
to  avoid  a  ticket  for  excessive  over- 
hang 

It  you  hunt  on  220  MHz  or  440  MH2, 
AAE  can  supply  quads  for  these 
bands,  too.  For  more  information  on  all 
the  AAE  antennas,  write  the  company 
at  3164  Cahaba  Heights  Road.  Birm- 
ingham AL  35243,  or  phone  (205)  967- 
6122 


GAP  Airwaves  expands  its  Service 
to  Include  2m  and  6m  with  the 
CHALLENGER  DX-V  &  DX-VI 

Unique  Multiband  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  Revolution  in  Antenna  Design 


Thai. . . 

*  UJiinchwRFfroman 
elected  MP 

*  Eliminates-  earth  loss 

*  Caw  i  jprHwed 
Nei^dlaMtsmesorf    ^ 

•UtttJiiwrtftftfslzStat 


imtA  mount  and  is  31  ftttllifji 


Challenger  DX-V  $199* 

Total  bandwidth  on 
*0, 28, 15. 10. 6, 2  meters 
MKHioriSflmeiers 


but  has  NO!!! 

'Traps 

•Colls 

•Twsforrws 

■SaluBS 

■Resistors 

■or  Base  button 


Challenger  DM1  $219* 

Tola!  bandwidth  on 

40.50.  IS.  12.10. 6. 2  meters 

1 30  KHi  an  $Q  meters 


Best  ol  all  the  ENTIRE  antenna  is  always  active!! 


To  Order  Call—  (407)  778-3728 

i  *  Plus  shipping  and  handling    IP 


Florida  residents  add  6%  tax 


ANTENNA  PRODUCTS 
6010— BldgJ 
ISf.  Old  Dixie  Highway 
Vera  Beach  FL  32967 
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INTERNATIONAL 


Arme  Johnson  N1BAC 
103  Old  Homestead  Hwy. 
N.  Swanzey,  NH  03431 

Notes  from  FN 42 

Time  sure  flies  when  you're  having 
funi  This  issue  is  my  one-year  anniver- 
sary writing  the  column*  It  sure  doesn  7 
seem  iike  a  year  has  gone  by. 

The  job  becomes  easy  when  the  73 
Hambassacfors  from  around  the  world 
provide  material  that  is  timely  and  in- 
teresting. I  just  put  tt  mto  some  sem- 
blance of  order  and  language.  I  certain- 
ty have  enjoyed  the  past  year  and  took 
forward  to  many  more. 

Weil  t  didn't  make  it  to  Ireland  this 
year,  but  I  did  take  a  vacation  to  the 
states  of  Kansas  and  Colorado  to  visit 
with  relatives  and  friends  I  was  very 
excited  about  the  trip  because  fhad  not 
been  to  Gunnison,  Colorado,  and  the 
family  cabins  along  the  Gunnison  Riv- 
er for  18  years. 

I  was  very  gfad  that  f  took  my  2  meter 
radio  with  me  because  t  heard  several 
ot  the  focal  hams  making  plans  for 
Field  Day  for  the  following  weekend. 
Since  I  wanted  to  meet  some  of  the 
locals,  t  volunteered  my  services  as 
"gofer"  (one  who  does  whatever  tasks 
need  to  be  done}.  My  time  with  Uncle 
Sam  taught  me  never  to  volunteer*  but  t 
did  anyway,  andTm  certainly  glad  I  did, 

t  met  some  of  the  most  wonderful 
hams  and  families,  and  had  a  great 
time,  too,  both  behind  the  mike  of 
W6GYV  {Whiskey  Zero  Gorgeous 
Young  Virgin)  and  at  the  keyboard  of 
the  computer,  togging  and  duping.  The 
Field  Day  site  was  on  a  ridge  at  about 
10,000  feet  elevation  with  higher  ter- 
rain to  the  north  The  closest  power  tine 
was  probably  five  miles  or  more  away, 
which  made  for  a  very  quiet  RF  site. 
With  two  sections  of  tower  to  hold  a 
tnband  beam,  several  sections  of  ex- 
tension  ladder  to  hang  the  BC/4Q  meter 
dipole,  a  5-band  vertical  and  two  gen- 
erators (one  for  backup}*  the  world  was 
at  our  fingertips. 

t  'm  not  going  to  say  how  well  we  did, 
other  than  that  all  were  happy  with  the 
results.  During  my  two  shifts  of  opera- 
tion,  I  had  the  fortune  to  make  many 
contacts,  and  took  the  time  to  chat  a 
tittle t  even  though  it  may  have  been 
brief.  Three  stand  out  in  my  mind,  two 
in  New  Hampshire  and  one  in  Kansas. 

The  first  contact  in  New  Hampshire 
was  with  the  club  station  of  the  Great 
Bay  Radio  Association,  the  club  t  be- 
longed to  when  t  became  a  Novice,  and 
the  second  was  the  club  operating  in 
the  Mason,  New  Hampshire,  area.  One 
of  the  operators,  NX1G,  Craig  Clark, 
and  I  usually  talk  daily  on  the  Keene. 
New  Hampshire,  repeater  when  the 
weather  is  bad  enough  for  him  not  to 
ride  his  motorcycle  to  work,  tt  was  sure 
nice  to  chat  with  him  for  a  few  minutes. 
The  third  contact  was  with  a  ctub  sta- 
tion in  Newton,  Kansas.  A  former  class- 
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mate  and  friend  from  my  high  school 
Class  of  195&  had  been  the  City  Man- 
ager in  Newton  for  a  few  years,  but  he 
had  moved  several  years  ago.  I  men- 
tioned his  name  to  the  operator  and 
received  a  very  happy  reply  from  the 
operator  that  he  and  his  fellow  operator 
both  had  known  my  friend  very  well.  As 
we  say,  it  s  a  small  world. 

Was  it  just  tuck  that  t  happened  to  be 
the  operator  of  the  station  when  those 
contacts  were  made,  or  what?  Was  it 
luck  that  those  contacts  were  even 
made  7  Was  it  luck  that  I  just  happened 
to  get  involved  with  a  Field  Day  opera- 
tion over  tt5O0  mites  away  from  my 
home?  Or  is  it  a  small  world  after  ail, 
and  ham  radio  just  makes  it  even 
smaller?  I  tend  to  think  the  latter. 

t  would  like  to  thank  Ken  WA&TQJ, 
his  lovely  XYL,  and  alt  the  other  hams 
and  families  who  made  my  1990  sum- 
mer vacation  in  Gunnison  memorable. 
When  you  pass  through,  be  sure  to 
tune  into  the  147. 12GVARC  repeater. 

I  plan  to  return  to  Gunnison  next 
summer.  I  wonder  if  the  dates  wilt  coin- 
cide with  Field  Day  again.  Time  to  start 
consulting  my  calendar 

For  the  rest  of  you  hams  around  the 
world,  get  involved .  have  fun,  and 
make  the  world  a  tittle  smaller  and  a  lot 
friendlier  Good  things  are  happening 
and  let's  keep  them  happening. 

—AmteNWAC 

Roundup 

Australia  From  a  letter  by  Ken 
Stevens  VK5QW  via  Ted  Metinosky 


KtBV.  In  the  June  1 990  issue  of  73 .  we 
published  the  report  that  Ken  VK50W 
would  be  the  new  WIA  Awards  Man- 
ager The  report  should  have  read  thai 
Ken  was  acting  as  a  forward  or  collec- 
tion point  until  a  new  manager  was  se- 
lected. The  now  WIA  Awards  Manager 
is  Phil  Hardstaff  VK3JFE,  P0  Box  300. 
Caulfieid  South,  Australia  3162.  [Our 
apologies,  K&nr  for  any  inconvenience 
this  may  have  caused  you.  ] 

Greece  From  the  Greek  Moun- 
taineers '  Ctub,  The  following  describes 
a  OSO  in  the  144  MHz  band,  using  a 
large  vertical  limestone  cliff  as  a  re- 
flecting surface. 

The  transmitting  station,  manned  by 
Zafeins  Trompakas  SV2AHT  and 
Giannis  Floros  SV2AGY,  was  located 
near  the  lop  of  Mount  Olympus 
(Greece)  at  an  altitude  of  approximate- 
ly 2700  meters  They  used  an  ICOM 
IC-02E  with  a  3-element  beam  and 
a  Vwave  vertical,  The  receiving  sta- 
tion was  located  in  Thessaloniki. 
Greece,  at  sea  level  approximately  80 
km  from  the  other  station.  Nikos  Kos- 
maras  SV2AHJ  manned  the  station, 
using  a  Yaesu  FT-227  and  a  Yn-wave 
vertical. 

Line  of  sight  was  not  possible,  just 
noise  when  the  beam  was  pointed  di- 
rectly at  the  receiving  station.  When 
the  beam  antenna  was  pointed  at  the 
Stefan i  (Headband)  Cliff  near  the  top  of 
Mt,  Olympus,  a  4-unit  skjnal  on  She  re- 
ceiver's meter  was  observed.  The 
transmitting  station  was  approximately 
0,5  km  away  from  the  cliff.  [See  Photo 
A.  What  we  hams  don't  do  for  fun* 
—Amte} Greek  Mountaineers'  Club,  5f 
Aristoteious  Square,  Thessaloniki 
54624,  Greece. 

Japan  From  the  JARL  News.  Com- 
mencing October  14,  1990.  the  JARL 
will  hold  a  national  FOX-teering  com- 


petition in  Hyogo  Prefecture  under  the 
sponsorship  of  the  Japan  Amateur  Ra- 
dio Industries  Association. 

This  sport,  which  is  noticeably  gain- 
ing in  popularity,  saw  270  participants 
last  year,  among  whom  were  Chinese, 
Koreans  and  one  American.  However, 
since  180  applicants  have  sent  in  their 
applications  (as  of  May  1990],  the  Ex- 
ecutive Committee  can  well  expect  a 
number  far  surpassing  this. 

Paraguay  From  the  Radio  Ctub 
Paraguayan  Award  Manager.  A  com- 
plete listing  of  awards  given  by  the  club 
was  sent  for  publication.  The  list  is  too 
lengthy  to  be  printed  here  so  you  can 
find  it  on  the  73  BBS  in  the  "73  Intl 
SIG"  called  Paraguay  Awards.  The 
BBS  information  is  located  on  the 
Table  of  Contents"'  page. 

Swaziland  From  Newsletter  No,  7 
(May  13.  1990)  from  the  Radio  Society 
of  Swaziland.  Following  some  gentle 
prompting  from  OM  Peter  ZS6ET  [73 
Hambassador  from  South  Africa}  late 
last  year,  OM  Robin  3DA0AJ  sent  out  a 
circular  letter  to  all  known  amateur  ra- 
dio operators  in  Swaziland  inquiring  as 
to  whether  or  not  there  was  any  sup- 
port for  a  possible  re-birth  of  a  Swazi- 
land radio  society.  Astonishingly,  there 
was! 

And  sot  on  Sunday  1t  March  1990, 
ten  pioneers  gathered  at  the  home 
QTH  of  OM  Willie  3DAABD  and  estab- 
lished an  Interim  Committee  of  Man- 
agement, tasked  with  the  re-btrth  of 
the  RSS,  An  interim  Committee  of 
Management  was  elected:  OM  Willie 
3DACBD  as  Chairman;  OM  James 
3DAGAW  as  Vice  Chairman;  OM  Paul 
G4MSP/3DAG  as  Treasurer;  and  OM 
Robin  3DA0AJ  as  Secretary,  The  Inter- 
im Committee  has  proposed  an  en- 
trance fee  ot  E5  and  an  annual  sub- 
scription of  E10,  Application  and  fee 


Photo  A.  The  operating  position  on  Mt,  Olympus  with  the  Stefani  Cliff  in  the  background, 


payment  can  be  sent  to  Robin  3DAGAJ , 
Box  23,  Big  Bend. 

A  2  meter  repeater  on  145  6  is  in  the 
works  [if  not  already  operating}  and 
there  is  a  Tuesday  Swazi  Net  on  3.675 
MHz  at  7  pro.  The  QSL  Bureau,  run  by 
OM  James  3DA0AW  at  PO  Box  64, 
Manzini.  is  operating. 


ISRAEL 

Ron  Gang  4X1 MK 

Kibbutz  Urim 

Negev  MPO  85530 

Israel 

Packet:  4X1MK@4Z4$V 

In  this  country  of  about  1 ,000  li- 
censed radio  amateurs,  and  maybe 
half  that  number  operating  an  active 
station,  150  callsigns  are  registered 
users  Of  the  two  packet  radio  BBSs 
here.  Since  it  was  first  introduced  m 
Israel  only  five  years  ago,  this  mode 
has  grown  in  leaps  and  bounds. 

A  handful  of  dedicated  packeteers, 
mainly  in  the  Haifa  area,  had  then  start* 
ed  a  BBS  and  digipeating.  but  as  this 
computer-age  mode  caught  on,  the 
I  ARC  took  sponsorship  of  (he  packet 
network. 

Today  the  two  BBSs,  4Z4SV  and 
4X4HF,  serve  the  north  and  center  of 
the  country  respectively,  one  VHF-HF 
gateway  station  4X1RU-1,  and  eight 
Net -Rom  nodes,  giving  coverage  from 
the  northern  border  all  the  way  down  to 
the  southern  Negev  desert  highlands. 
Wrth  the  exception  of  one  amateur  in 
Eilat.  at  Israels  southern  tip,  nobody  is 
Out  of  range  of  the  network, 


MOZAMBIQUE 

Phil  Gray  KA7TWQ 
c/oCARE,C.P.4657 
Maputo.  Mozambique 

Hello  from  Charlie  Nine  land!  This  is 
the  first  news  tetter  from  Mozambique 
and  I  hope  they  will  continue  on  a  fairly 
regular  basis.  For  a  little  background, 
amateur  radio  existed  in  this  former 
Portuguese  Colony  until  Indepen- 
dence in  1974.  Bui  when  the  new  gov- 
ernment took  over,  armed  resistance 
groups  formed  and  fought  a  destruc- 
tive campaign  that  continues  to  this 
day.  Except  for  one  case,  no  amateur 
activity  has  been  permitted. 

In  October  1986,  I  was  in  Sudan 
when  I  learned  my  next  assignment 
was  to  be  Mozambique  I  told  my  good 
friend  and  Sudanese  ham.  Dr.  Sid 
ST2SA,  about  my  hopes  of  setting  up  a 
station  in  Maputo.  As  one  of  only  two  or 
three  amateurs  m  Sudan  allowed  to 
broadcast,  and  an  ardent  DXer,  Sid 
knew  more  about  the  international 
scene  than  I  did.  He  suspected  I  might 


be  disappointed,  as  he  hadn't  heard  of 
anyone  broadcasting  from  C9  for 
years.  When  I  got  here  in  January 
1987,  it  turned  out  he  was  only  too 
right. 

For  the  first  few  months  t  was  so 
busy  setting  up  the  computer  system 
for  the  Logistics  Support  Unit  of  the 
government  agency  In  charge  of  emer- 
gency supplies  that  I  had  little  time  to 
think  of  anything  else.  A  radio  system 
existed,  however,  which  tied  our  office 
in  the  capital  with  each  of  the  10 
provinces,  so  by  mid -1987 1  had  an  offi- 
cial occasion  to  go  fo  the  Department 
of  Telecommunications.  There  I  met 
with  Mr  Joao  Jorge  who  was  in  charge 
of  frequency  allocation  for  the  nation. 
With  him  was  Mr.  Flavio,  his  technical 
assistant.  During  the  course  of  the 
meeting  I  found  an  opportunity  to  in- 
quire about  amateur  radio.  They  ex- 
plained how  the  internal  hostilities  that 
existed  in  nearly  every  province 
worked  against  any  hope  of  radio 
transmissions  not  of  official  or  military 
nature.  Bad  news  but  understandable. 
(Actually,  Sudan  was  and  remains  in 
the  same  situation.)  A  few  weeks  later  I 
was  able  to  speak  with  Joao's  boss. 
Rui  Fernandas  in  his  position  of  Direc- 
tor General.  He  was  sympathetic  and 
fully  expected  amateur  service  to  be- 
gin again  one  day,  but  not  soon. 

In  June  of  that  year,  the  Dutch  gov* 
ernment  informed  us  they  had  about 
$250,000  for  a  communications  project 
If  we  were  interested.  Mozambique's 
telecommunication  system  is  very 
shaky  now  but  was  nearly  impossible 
at  that  time.  With  limited  means  of  de- 
livery, we  needed  lo  know  when  and 
where  assistance  was  required  so  time 
and  resources  were  not  wasted,  HF  ra- 
dio was  the  only  way. 

I  wrote  up  a  proposal  to  put  50  radios 
in  the  most  accessible  districts  on  the 
10  provinces  nationwide.  I  also  includ- 
ed a  section  for  ten  packet  radio  sta- 
tions—one for  each  provincial  capi- 
tal— lo  connect  with  our  offices  here  in 
Maputo, 

On  my  way  out  for  home  leave  in 
February  1988,  I  stopped  in  Johannes- 
burg to  attend  the  Networking  Confer- 
ence presented  by  the  Southern  Africa 
AMSAT  chapter.  II  was  chaired  by  the 
president  and  attended  by  amateurs 
from  South  Africa  and  the  region, 
There  I  met  73's  Hambassador  to 
South  Africa,  Peter  Strauss,  as  well  as 
many  other  hams  most  anxious  to  as- 
sist Mozambique  in  any  way  necessary 
to  get  on  the  air  once  more.  [This  is  the 
end  of  Phil's  first  submission,  and  I'm 
certainty  looking  forward  to  more  in  the 
coming  months  and  years.— AmieJ 
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you  read  this,  we  will  have  conferred  at 
oyr  Annual  Convention  and  NZART 
Annual  General  Meeting.  Only  two  re- 
mits for  discussion  were  turned  in  prior 
10  the  meetrng,  one  requesting  that  the 
AGM  direct  NZART  Council  to  develop 
a  policy  on  the  desirability  or  otherwise 
of  Morse  code  being  a  test  requirement 
to  qualify  for  operation  on  frequencies 
below  30  MHz,  as  is  presently  the  case. 
Should  this  regulation  be  challenged? 
The  other  remit  takes  the  opposite 
viewpoint — it  urges  our  council  to  take 
steps  to  ensure  that  the  present  stan- 
dards be  maintaEned, 

Of  the  constitutional  remits,  contro- 
versy is  present  regarding  member- 
ship  and  non  membership  in  NZART. 
some  arguing  (hat  nonmembers  derive 
the  benefits  of  representation  without 
paying  their  share  of  the  costs,  Others 
argue  that  the  membership,  which  is 
about  30%  of  all  licenced  amateurs, 
are  the  voice  for  100%  of  the  licenced 
amateurs.  50%  is  a  very  high  represen- 
tation for  a  completely  voluntary  mem- 
bership, considering  thai  the  interna- 
tional average  of  1,799,000  licenced 
hams  belonging  to  national  societies  is 
only  31%-  What  is  very  interesting 
statistically  is  that  some  of  the  largest 
countries  have  some  of  the  lowest  per- 
centages of  licenced  hams  belonging 
to  their  National  Society,  Why? 

Just  think  of  how  much  stronger  our 
voice  would  be  internationally  if  we  had 
a  greater  percentage  of  licenced  ama- 
teurs represented  by  our  national  ama- 
teur organisations.  Membership  is  vital 
when  our  future  is  soon  to  be  deliberat- 
ed at  an  international  conference 
(WARC)  where,  without  proper  repre- 
sentation, amateur  radio  might  be 
'stepped  on'  heavily  by  those  with  vest- 
ed commercial  interests  in  using  the 
radio  frequencies. 

Enough  of  that.  .  the  Hastings 
Branch  of  NZART  is  sponsoring  a 
T6€m  activity  weekend,  where  the  in- 
tention is  to  Ore  up  the  160m  hand 
nationally  and  Internationally  to  see 
what  can  be  accomplished,  The  fre- 
quencies and  dates  are:  1840  and 
1 940  kHz  +  on  20/21/22  October  1 990, 
08GO-1600Z  No  special  rules,  no 
QSLs  unless  requested;  just  fire  up 
your  rig  and  see  how  good  conditions 
are  on  the  band,  Submit  inquiries 
to  ZL3DK,  %  NZART  HO,  PO  Box  40- 


525.  UPPER  HUTT.  Wellington  NZ, 

And  finally,  congratulations  to  the 
Napier  Branch  on  winning  the  NZART 
Field  Day  weekend  operating  contest. 
Napier  had  been  dose  in  past  years, 
but  had  never  managed  to  beat  the 
'Big  Gun"  branches  of  the  Aukland 
area.  It's  a  bit  like  David  and  Goliath— 
Aukland  has  a  population  in  excess  of 
500h000and  8  NZART  branches,  while 
Napier  has  a  population  of  50.000  and 
one  NZART  branch.  So  you  can  see 
why  Napier  Branch  is  so  pleased  at 
last,  winning  this  annual  two-day  week- 
end operation  on  80  and  40  metres. 
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Isfas  Canarias,  Espana 

My  first  visit  to  the  Union  of  Spanish 
Amateur  Radio  Operators  (Union  de 
Radioafioanados  de  Espana,  U.RE.) 
clubhouse  in  Las  Palmas  was  an  eye- 
opener.  First  thing  I  heard  was  a  theory 
class  in  progress  with  about  15  stu- 
dents. Nearby  at  the  bar,  several  peo- 
ple were  reading  the  latest  issue  of  the 
URE  magazine.  In  the  next  room,  a 
packet  station  was  shaping  up,  Lots 
going  on. 

The  U,R>E,  was  able  to  get  a  special 
call  for  the  Canary  Islands  Day  (May 
30)  this  year,  an  AM8-call.  They  broad- 
cast from  the  same  building  that  hous- 
es El  Corte  Ingles  with  the  ED8SDR 
during  the  "Semana  del  Radioafi- 
cionado"  (Amateur  Radio  Operators 
Week)  May  21-27.  And  each  year  dur- 
ing the  International  Fair  (held  April 
23-29  this  year)  they  set  up  a  station  at 
the  fair  and  offer  a  diploma.  They  plan 
to  operate  during  a  commemoration  in 
the  month  of  November,  Details  will  be 
reported  as  1  receive  them. 

I'm  still  planning  to  go  to  Rumania  in 
September  so  I  am  keeping  up  with  the 
news  with  great  interest.  J  am  hoping  to 
meet  many  hams  there  and  bring  you 
the  latest  news  on  the  ham  front. 
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Never  Say  Die 
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tinued  its  growth,  hurt  our  country?  Are 
you  even  slightly  critical  of  the 
League's  monumentally  poor  PR  of- 
fort?  The  League's  score  on  this  ts 
near  zero. 

I  ant  amused  that  the  ham  industry  of 
the  '60s  was  the  major  f  under  of  us  own 
demise.  Now  we're  seeing  the  same 
pattern  at)  over  again  as  the  ham  Indus* 
try  of  I  he  "90s  is  enthusiastically  and 
blindly  paying  for  its  destruction. 

The  Alternative 

Bui  what  choice  does  the  industry 
have?  If  they  don't  advertise  in  QSTt 
how  can  they  reach  the  ham  market? 
QST  has  the  largest  circulation,  so 
most  advertisers  are  convinced  they 
have  to  advertise  there.  If  they  have 
anything  left  in  their  ad  budget  they  put 
it  in  73  or  CO. 

They  could  reach  the  active  (buying) 
part  of  the  market  jusi  through  73 
and  CQt  reaching  the  contest-oriented 
readers  through  one  and  those 
interested  in  new  technologies  and 
building  through  the  other.  You  know, 
if  the  industry  even  cut  their  ads  in  half 
in  QST  and  put  them  mto  CO  and  73, 
you'd  see  some  fast  action  at  HO  to  gel 
started  with  the  needed  member  ser- 
vices > 

Of  course  ft  all  comes  down  to  mon- 
ey. If  you  do  all  your  buying  from  QST 
advertisers,  you're  going  to  force  them 
to  continue  to  pay  for  their  own  suicide. 
If  you  make  it  clear  to  the  industry 
that  you  are  shopping  in  73  and  CQ> 
you'll  bring  about  changes  almost  as 
fast  as  electing  new  directors,  You 
might  aiso  help  save  CQr  which  I'd 
hate  to  see  go 

Some  added  advertising  revenue 
won't  hurt  73,  but  all  it'll  do  is  help 
Or i ng  you  a  larger  magazine.  My  music 
magazines  are  paying  the  freight  quite 
well,  so  we  aren't  in  any  bind,  CD  Re- 
view was  one  of  the  fastest  growing 
magazines  in  the  country  last  year  and 
should  be  again  this  year.  It's  fastest 
growing  not  only  in  circulation  (up 

40%},  but  also  in  advertising  sales  (up 
34%}. 

There,  you  have  something  to  talk 
about  over  the  air  other  than  the  weath- 
er. Something  to  talk  about  at  the  next 
club  meeting.  Remember  about  two- 
thirds  of  all  hams  don't  read  any  ham 
magazines  at  all,  so  unless  you  tell 
them  what's  happening,  they  won't 
have  a  due. 

Now  get  busy  getting  your  friends 
and  fellow  club  members  to  oust 
the  entrenched  directors  and  start 
pushing  the  ham  industry  to  stop 
shooting  itself  in  the  foot  And  don't 
worry  about  ARRL  President  Larry 
Price,  the  new  directors  will  make  short 
work  of  him. 

Ooops? 

Well,  while  we  hams  can  claim  credit 
for  inventing  cellular  radio,  which  is 
a  result  of  the  cellular  repeater  system 
set  up  in  Chicago  back  around  1970, 
it's  only  logical  thai  some  service 
like  this  would  have  been  developed 
even  if  we  hadn't  done  the  ground- 
work  li  just  makes  sense  that  people 
would  want  to  make  phone  caJIs  from 
their  cars. 

Bade  when  I  was  young,  long  dis- 
tance phone  calls  were  expensive,  As 
a  result  I  tended  to  avoid  using  the 
phone  and  used  my  typewriter  instead. 
Cheaper.  I  still  tend  to  avoid  the  phone, 
preferring  my  laptop  computer,  today's 
version  of  my  otd  typewriter  Old  habits 
don't  die  easily. 

Phones  in  cars  are  normal  now,  even 
though  they're  far  from  inexpensive 
to  use.  I  suspect  this  is  because  peopie 
In  business  today  are  so  used  to  grab- 
bing the  phone,  it  normally  being 


cheap  to  use,  that  the  habit  is  as  hard 
to  break  for  them  as  mine  is  for  me. 
Which  is  great  for  the  cellular  busi- 
ness. 

The  next  step  is  obvious:  personal 
phones.  They're  already  trying  'em  out 
in  London,  so  they'll  be  along  here 
soon.  We'll  be  seeing  cellular  prices 
come  down  if  the  FCC  ever  permits 
competition.  And  that  brings  me  to  my 
favorite  gloom  and  doom  subject:  fre- 
quencies. 

I  see  m  EDN  magazine  projections 
that  today's  $9  billion  cellular  business 
is  expected  to  get  up  to  around  $150 
billion  within  ten  years.  Think  theyfl  do 
that  without  more  frequencies?  And 
who  do  you  think  is  going  to  gel  the 
prime  RF  real  estate  and  who'll  be  in 
the  slums? 

The  FCC  is  run  by  Congress.  And 
who  runs  Congress?  You?  Me?  You 
know  as  well  as  I  do  who  runs  Con- 
gress whoever  has  the  money. 
We've  seen  how  much  clout  firms  who 
invest  $10,000  in  a  senator  or  con- 
gressman get;  imagine  what  kind  of 
action  the  cellular  radio  industry  might 
command  if  they  set  aside  2%  of  their 
revenues  lor  five  years  to  buy  more 
frequencies.  That's  $15  billion  they'd 
have  to  invest .  Lefs  be  cheap  and  only 
invest  one  third  with  the  Senate.  That  s 
$5  billion  split  100  ways,  or  about  $50 
million  per  senator. 

Heck,  that'd  only  leave  about  $20 
million  for  each  congressman.  Still, 
that  might  be  enough  to  counter  sever* 
at  hundred  tearful  moneyless  letters 
from  hams. 

Hey,  there's  an  idea  for  a  good  bush 
ness  for  hams  to  get  into.  .  making 
pocket-sized  code  oscillators  so  we 
can  send  Morse  Code  over  our  cellular 
phones  to  each  other  on  our  old  ham 
bands. 

Other  Technologies 

Things  are  going  wireless  We're 
seeing  wireless  TV  and  audio  distribu- 
tion systems  for  homes.  We're  seeing 
wireless  security  systems.  Computers 
are  going  wireless.  Data  links  Toys. 
There  are  community  TV  stations. 
HDTV  is  acoming.  Local  area  radio  in- 
formation systems  tor  traffic  and  shop- 
ping guidance.  Wirefess  light  switches 
and  other  remote  controls  for  homes 
are  on  the  way.  The  1990s  are  going  to 
bring  us  the  biggest  changes  in  elec- 
tronics yetP  and  a  bunch  of  if  Is  going  to 
need  spectrum  space. 

We'll  be  able  to  do  a  lot  with  satel- 
lites like  keeping  track  of  cars  and 
trucks.  We  may  even  be  able  to  use 
satellite  links  for  communications,  but  I 
suspect  that  fiber  optics  will  eventuaJty 
provide  tower  cost  service  and  phase 
oul  most  of  this.  This'll  give  us  more 
spectrum  space  for  direct  satellite  di- 
gital TV  and  radio  broadcasting. 
Ooops,  there  go  our  microwave  bands! 
Oh  well,  we're  not  using  "em  anyway, 
right?  Big  deal. 

The  Bright  Side 

Those  of  us  who  keep  up  with  tech- 
nology will  be  in  a  great  position  to  take 
advantage  of  these  new  technologies 
as  they  come  along.  The  equipment 
will  be  designed  in  Japan  and  built  in 
Asia  somewhere,  but  they're  going  to 
need  us  to  sell,  install  and  service  it. 

They'll  need  technicians  to  operate  the 
communications  centers  which  will 
make  all  this  stuff  work. 

Spread  Spectrum 

Though  we  hams  me  allowed  to  ex- 
penment  with  spread  spectrum  com* 
munications.  we1  re  still  mostly  hung  up 
on  CW  and  other  old  communications 
modes.  I'm  surprised  I  haven't  seen 
any  petitions  sent  to  the  FCC  request- 
ing the  return  of  spark, 

Spread  spectrum,  which  was  devel- 


oped to  help  keep  military  common ica* 
tions  secure,  is  now  beginning  to  creep 
into  everyday  products.  It's  an  easy 
way  to  have  several  wireless  controlled 
things  going  on  without  them  interfer- 
ing with  each  other. 

For  instance,  by  building  an  encoder 
chip  into  a  wireless  light  switch  and  a 
decoder  chip  into  the  light  socket, 
you'll  be  abte  to  control  your  light  from 
almost  anywhere,  with  any  number  of 
switches.  The  same  technology  wilf  al- 
low your  garage  door  opener  to  open 
your  door  and  not  your  neighbor's.  It'll 
let  you  send  several  digital  stereo  sig- 
nals around  your  house  to  speakers 
without  interference.  It'll  give  you  pri- 
vacy with  your  cordless  phone.  We 
should  soon  be  seeing  computer  net- 
working systems  using  spread  Spec- 
trum. Most  new  spread  spectrum  prod- 
ucts am  using  our  shared  902  MHz 
band,  by  the  way. 

We'll  be  seeing  wireless  computer 
nodes  and  wireless  networks,  complete 
with  repeaters  to  extend  their  range. 

Medical  applications  will  be  aJong 
soon  too  Such  as  a  monitoring  unit 
for  cardiac  patients.  If  the  monitor 
etects  anything  amiss  it  will  dial 
the  local  phone  and  send  the  infor- 
mation automatically  to  the  local  hos- 
pital to  bring  help  fast.  This  could 
help  save  hundreds  of  thousands  of 
lives. 

Musicians  are  already  using  digital 
spread  spectrum  so  they  don't  have  to 


trail  wires  around  the  stage.  With  these 
there  is  none  ol  the  occasional  drop- 
out experienced  with  the  older  FM 
an  afog  technology 

They're  already  using  the  technolo- 
gy to  send  prices  to  grocery  shelves  for 
automated  pricing  By  next  year  we'll 
have  digital  audio  quality*  completely 
private  wireless  phones. 

Interested? 

If  we  publish  some  articles  on  spread 
spectrum  in  73.  will  you  bother  to 
read  Tem?  Or  should  we  be  looking  for 
stuff  on  narrow-band  spark  rigs?  Are 
you  ready  to  put  together  some  kits 
or  do  we  have  to  get  commercial  com- 
panies to  put  it  all  together  for  you  so 
you  can  buy  it  and  plug  it  in?  Please 
advise. 

Is  It  Really  Hopeless? 

Of  course  not  The  gioom  and  doom 
scenerio  wilt  only  kick  in  if  the  ARRL 
members  remain  as  paralyzed  as  they 
have  for  the  last  few  years.  If  they  re- 
fuse to  re-efect  any  directors  for  two 
years  we'll  have  a  whole  new  deal .  We 
might  even  get  the  League  to  lurch  into 
action  and  save  our  bacon. 

If  you  pull  the  old  lemming  act,  blind- 
ly re-electing  the  same  old  doJitttes, 
we're  probably  goners.  I  think  even  my 
bitterest  enemies,  like  Bill  Orr  WSSAI, 
who  is  still  angry  with  me  for  opposing 
Incentive  Licensing  25  years  ago,  will 
agree  on  this  one. " 
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"ZERO."  Stability  of  about  TOkHzover 
24  hours  was  reported  in  one  experi- 
ment. The  kfi  Alan  offers  comes  set  for 
about  120  degrees  F,  but  it  can  be 
changed  or  remotely  set.  Instead  of  us- 
ing  a  coH  of  wire  as  I  did,  Alan  used  a 
power  TO-220  mounted  resistor  jn  his 
circuit.  The  unii  boils  to  most  sources 
using  the  existing  UG-39  flange  horn 
mounting  screw.  Complete  kit  with  all 
parts.  PC  board  and  instructions  ss  $20 
postpaid  from  Alan  Rutz. 

Mailbox  Comments 

Richard  K9RLS  says  he  enjoys  our 
articles,  as  they  inspire  newcomers  to 
microwave  to  give  It  a  try.  H%  states 
thai  many  articles  are  either  too  com- 
plex, expensive,  or  pie  in  the  sky,  bu! 
that  mine  was  greal!  That  kind  of  letter 
will  make  your  hal  size  increase  every 
lime.  I  try  to  keep  everything  basic  and 
easy  to  replicate. 

I  hope  that  I  am  providing  you  with 
a  vaned  and  useful  source  of  informa- 
tion and  will  continue  to  do  so  till  I 
run  dry.  I  can't  take  credit  for  ail  the 
items  lhat  appear  In  this  column  (I 
am  not  that  clever),  i  must  rely  on  many 
others  for  their  contributions  and  ideas 
which  are  used  in  a  pass-the-mforma- 
tion-aiong  spirit.  Without  contributions 
from  readers  and  members  of  our 
microwave  group,  this  column  would 
run  flat  So  keep  the  letters  and  ques- 
tions flowing.  I  also  want  to  publish  any 
interesting  photos  you  would  like 
to  share  covering  microwave  or  VHF 
topics. 

I  have  the  resources  to  make  PC 
boards  and  a  small  darkroom  to  help 
with  artwork  and  photo  copying,  It's 


kind  of  like  being  in  twelve  places  at 
once,  or  wearing  many  different  hats 
ftfs  cost  effective  to  do  the  work  your- 
self. Needless  to  say,  this  school  of 
hard  knocks  was  worth  it.  Vernon 
IM4UL  is  planning  to  establish  a  full  du- 
plex repeater  link  using  10  GHz  as  the 
backbone.  He  is  going  to  try  wideband 
FM  and  see  if  il  will  do  the  job.  He 
knows  it  will  work,  bul  would  Itke  more 
information  on  systems  currently  in 
use  with  AFC  control  for  drift-free  oper- 
ation. 

Scott  VE7FYC  of  Vancouver. 
Canada,  has  a  10  GHz  station  in  the 
construction  mill.  He  states  that  the 
Northwest  ARRL  convention  is  not  be- 
ing held  this  year  and  he  might  come  to 
the  San  Diego  Convention  That's 
quite  a  trip,  if  you  make  it,  Scott,  I  have 
to  give  you  a  tour  of  the  surplus  con- 
nections here  in  San  Diego. 

David  WA4SNY  in  Lynchburg,  Vir- 
ginia, is  also  putting  a  10  GHz  wide- 
band system  together.  He  says.  "I 
haven't  played  around  with  amateur 
microwave  since  my  2K25  system  in 
the  late  60s."  Well,  David.  I  hope  you 
have  as  much  fun  with  the  newer 
equipment  as  you  did  with  the  tube  sys- 
tems. Newcomers  should  be  aware 
that  the  lube  systems  of  the  sixties  re- 
quired klystron  power  supplies,  which 
are  like  hauling  two  car  batteries 
around.  The  newer  solid  state  mi- 
crowave equipment  is  so  light  in  con- 
trast that  going  mountain  topping  now 
is  no  longer  a  chore. 

As  always  I  will  be  glad  to  answer  any 
questions  on  microwave  or  related 
subjects.  Please  include  an  SASE  for  a 
prompt  reply.  Chuck  WB6IGP. 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 

REPEATER 


2METERS-220-440 


Word  is  spreading  fest- 
Nothlng  matches  the  KRP-5O00 
for  total  performance  and  valua.  Not  GE.  not  even  Motorola 

E  rh  perlorm. 

mot'  ammabii- 

il 
il        auii  rev»  ifopatch, 

Doles  of  I 

programme        Morse  messages 


M05 


tall  or  write  for  the  full 
performance  story        and 
the  super  value  price1 

Micro  Control  Specialties 

22  kt  Grovelarifi.  MA  01834 

<50B}372-3442 
373-T304 


first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


CIRCLE  235  ON  READER  SERVICE  CARD 


...... 


.  $2.00 


4.00 


MADISON  *  *  *  SHOPPER 


CALL  FOR  ORDERS:  1  (800)231-3057 

1  <71 3)  729  7300  or  729  8800      FAX  1  (71 3)  358-0051 
ALL  ITEMS  ARE  GUARANTEED  OR  SALE  PRICE  REFUNDED 

New  BNC  Female  Chassis 

UG-290   A/U. 

IJG-201  A/U  Adapter 

N  Male/BNC  Female 

3  Amp  RF  Meter  2.5  *  New  Boxed 

Other  Sizes  Available .Each  30.00 

.001  pF  10  KV  Axial ..,  .1.95 

♦0015  tif  10  KV  Axial 1,95 

455  kHz  IF  Xformer 50 

Ameco  Books,  Hi-Pass  Filters Call 

100's  Of  Meters,  Transformers, etc. . Call 
Relay,  12  VDC,  Double  Pole, 

Double  Throw,  10A 5.00 

Copper  Clad  Epoxy  Boards, 

17"  x  12' . .,,,4.00 

POLICIES 

Minimum  order  $10.00.  Mastercard,  VISA,  or 

COD,   All   prices   FOB   Houston,  except  as 

noted,  Prices  subject  to  change  without  notice. 

Items  subject  to  prior  sale.  Call  anytime  to 

check  the  status  of  your  order.  Texas  residents 

add  sates  tax.  All  items  full  factory  warranty 

plus  Madison  warranty. 

Bird  and  Belden  products  in  stock.  Call  today. 


New  Kenwood  TS-950SD, 
All  Mode,  HF.  .  ,  t . 


New  Kenwood  TM-941 A 
Tri-Band  FM . ,  .Trades  Wanted 

Kenwood  731 A  Dual  Band  Mobile. .  .Call 

ICOM  IC-24AT Call 

Penta  6146B $12.00 

Penta  572B . . 69.00 

Penta  3-500Z 99.00 

Penta   811 A  .  , , ,  . . 12.00 

CSI  Private  Patch  V, 489.00 

831SP-PL259  Silver  Rate  (Ampheno!J.1.50 

82^61  N  Male  (Amphenol) 3.50 

82-202-1006  N  Male  (9913). ....... .3.50 

Yaesu  FT-757  GX  M Call 


.Call 


Ameco  PT-3  PreArnp. . . , 
Anteco  2Mt  5/8  Mag.  Mount, 

Complete 25.00 

Van  Gorden  G5RV. 44.00 

Bird  43T  Elements/Stock .......  Call 

Receiving  Tubes , $1.00-5.00 

6CL6 ,,,*< 9.00 

4CX1000A , , .  350.00 

4CX150QB 350,00 

Eimac    3CX2500A3 350.00 

Eimac  4CX10000 500.00 

Westinghouse  891 R,  892R.  .Each  500.00 


[Mdtl*rCoicl 


VISA 


wmsmm 


12310  ZA VALLA  STREET 
HOUSTON,  TEXAS  77085 


Number  25  on  your  Feedback  card 
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ASTROIM 

CORPORATION 


9  Autry 

Irvine.  CA  9271 8 

(714)458-7877 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

*  SOLID  STATE  EL£CTHt*llCALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  BS  3A„  RS 4k.  HS-5A,  RS  4L  BS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

*  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

■  THREE  CONDUCTOR  POWER  CORD  except  tor  RS-3A 

*  ONE  YEAR  WARRANTY  *  MADE  !N  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-1 25  VAC 

*  OUTPUT  VOLTAGE:  13J  VDC  t  0.05  votts 
(Internally  Adjustable:  11-15  VDC) 

*  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  Mb) 

•  All  units  available  In  220  VAC  input  voltage 
(except  tor  SL-11A) 


SLSE 


MODEL 


Colors  Continuous 

Gray     Biick     Duly  [Ampsl 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  •  7 


IDS* 
(Amps) 


11 


size  UN  i 

H    W  ■  0 


2%x7*x9% 


Shipping 
WL  [lbs  1 


11 


RS-L  SERIES 


Continuous  ICS'  Size  (INI 

MODEL  Duty  lAmpsI  [Amps]  H    W    0 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


RS-4L 
RS-5L 


3 
4 


4 

5 


3%  x  6Yi  x  7% 
3V2  x  6Y*  x  Th 


Shipping 
WL  Obs] 

6 

7 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 

MODEL  Dirly  (Amps) 


RM  SERIES  MODEL  RM-35M 


RM  12A 

RM^35A 

RM-50A 

RM-6GA 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM^50M 

RJUU60M 


9 
25 
37 
50 

9 

25 
37 
50 


IDS* 

(Amps] 
12 
35 
50 
55 

12 

35 
50 

55 


Size  [IN| 

HxWxD 

5^x19x8^ 

5%  x  19  x  12  V? 

5%  x  19  x12  V? 

7  x  19  x  12ft 

5  ,  x  19  x  8% 
5%  X  19x12% 
5%  x  19  x  1277 

7  x  19  x  12 


Shipping 
Wt.  libs] 

16 
38 
50 
60 

16 

38 

60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 
RS-4A 
RS-5A 
RS^7A 
RS-7B 
RS'IOA 
RS-12A 
RS-12B 
RS-20A 
RS-35A 
RS-50A 


Colors 
Gray        Bisk 


Ceitiinis 

Dily  (Aiptl 
2.5 
3 
4 
5 
5 

7.5 
9 
9 
16 
25 
37 


ICS* 
|A«ps| 
3 
4 
5 
7 
7 
10 
12 
12 
2D 
35 


Sir*  (IN) 
KxWkD 

3X4^X5^ 
m  x  6^  x  9 
3TA  X  6ft  X  Tk 
33/i  x  6^  X  9 
4  X  7ft  X  10% 
A  x  Vh  x  Wk 

4lA  X  8  X  9 

4  x  7%  x  10V^ 

5  x  9  x  10ft 

5x11  x  It 

6x  13&  x  11 


Shippiif 

Wt.  fill.) 
4 
5 
7 
9 

ID 
11 
13 
13 
10 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

•  SwittiraMe  vott  and  Amp  meter 
RS-12H 

*  Separate  volt  and  Amp  meters 
RS-20M 

RS-35M 
RS-50M 


Ctitimii 

Dity  |A«pi] 
9 

16 
25 
37 


ICS' 

[Aapfj 

12 

20 

35 
50 


sizi  riNi 

H  x  VxD 
4Vi  X  8  X  9 

5  X  9  X  10% 

5X11  x  11 

6x13%xn 


Siippiii 
WK  HbS  | 

13 

IS 
27 

46 


VS-M  AND  VRNI-M  SERIES 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2*15  volts  *  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Continuous  ICS* 

MODEL                                      Duty  (Ampi)  (Amps) 

@13.BVDC  @10VOG  @5VDC                      ©13.8V 

VS-12M                               9               5  2                               12 

VS-20M                              16               9  4                               20 

VS-35M                            25             15  7                             35 


VS-50M 


37 


22 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM^SOM  37  22 


10 

7 

10 


Sizi  (IN] 
HxW  x  D 

4%  X  8  X  9 

5  X  9  X  10V? 

5  x  11  x  11 

6x  13*«  x  11 


Wt.  (lbs.) 


13 
20 
29 


35 
50 


51A  x  19  x  12% 

5^  x  19  x  12% 


46 


36 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 


Colors 
Day       Black 


Coilitiftii 
Ditf  |Aapt| 

5 
7,5 

9 

16 


ICS* 

Amps 
7 
10 
12 
20 


Sizt  |IN| 
H  xWxD 

4  x  7^  x  Wk 
4  X  IVi  X  10aA 

4%  X  8  x  9 
5  x  9  x  10Vj 


Slip  pii| 

Wt.  (lis.] 
10 
12 
13 
18 
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CIRCLE  16  ON  READER  SERVICE  CARD 


Atv 


Number  35  on  your  Feedback  card 


Bill  Brown  WB8ELK 
%  73  Magazine 
Forest  Road 
Hancock  NH  03449 

Return  of  ShuttleVision 

Apparently  the  hydrogen  leak  has 
been  fixed  on  the  Columbia  shuttle. 
If  all  goes  well  we  may  see  liftoff  of 
mission  STS-35  sometime  between 
the  last  of  August  or  mid-September. 
This  should  coincide  nicely  with  the 
beginning  of  school.  Here's  your 
chance  to  bring  the  shuttle  video  into 
the  classroom.  Live  television  from 
the  shuttle,  NASA  Mission  Control 
activities,  and  continuous  coverage 
of  the  liftoff  and  landing  are  relayed 
via  the  NASA  select  channel  on  the 
SATCOM  F-2  satellite,  transponder 
13. 

Thanks  to  an  agreement  with 
NASA  a  few  years  ago.  hams  can 
receive  these  transmissions  on  a 


Ham  Television 

ty  and  never  know  it.  You  can  try 
tuning  around  randomly  with  your 
TV  receiver,  but  if  you  get  lucky  and 
actually  receive  a  picture,  you  may 
not  know  where  to  contact  the 
senders  on  voice. 

In  this  column  I  plan  to  periodically 
list  ATV  groups  and  their  operating 
frequencies  for  various  parts  of  the 
country  and  even  the  world.  This 
travel  guide  to  ATV  should  help  you 
make  some  very  enjoyable  contacts 
while  roamfng  about.  If  your  group 
would  like  to  be  included  in  this  se- 
ries, please  send  me  your  informa- 
tion at  the  above  address.  Please  in- 
clude your  2  meter  (or  whatever)  talk 
frequency,  list  any  activity  nights  or 
ATV  club  meetings,  ATV  frequen- 
cies (70cmf  33cm,  23cm,  13cmP  10 
GHz,  laser  beam,  etc.),  polarization 
and  any  ATV  repeater  information. 
Also  please  send  in  photographs  of 
members  of  your  group  and  any  ac- 


44 As  more  groups  adopt  a 

standard  catling  frequency,  weil 

see  more  interaction  between  nearby 

groups  that  may  currently  be 

unaware  of  each  other. " 


home  satellite  system  and  legally  re- 
transmit both  the  audio  and  video.  In 
the  May  r90  "ATV"  column  in  73,  \ 
mentioned  that  Tom  O'Mara 
W60RG  was  compiling  a  list  of 
those  groups  or  repeaters  planning 
to  retransmit  shuttle  video  from  the 
NASA  select  satellite  feed.  This  list 
is  being  distributed  as  pan  of  a 
SAREX  information  package  so  that 
interested  schools  can  tune  in.  It's 
not  too  late  to  be  added  to  this  list 
(keep  in  mind  that  the  next  SAREX 
mission,  STS-37,  is  still  tentatively 
scheduled  for  November). 

See  the  table  for  a  current  list  com- 
piled as  of  July  15  (included  are  a 
local  2  meter  coordination  frequency 
and  a  contact  address).  Send  new 
entnes  or  updates  to  Tom  O'Hara 
W60RG,  2522  Paxson  Ln.T  Arcadia 
CA  91007. 

ATV  Travel  Tlp$ 

Whenever  I  go  on  a  trip  to  a  new 
part  of  the  country  I  try  to  find  out  rf 
there  is  any  ATV  activity  in  the  re- 
gion. Whether  you're  just  traveling 
through,  camping  out  or  staying  in  a 
motel,  you  can  have  a  whale  of  a  lot 
Of  fun  making  new  contacts  on  ATV. 
They're  out  there;  you  just  have  to 
find  them!  ATVers  are  not  easy  to 
find:  unless  you  know  where  they 
meet  on  2  meters  (or  220  MHz,  etc.}, 
you  may  be  in  a  real  hotbed  of  activi- 


tivities  using  ATV,  I  promise  to  make 
you  internationally  famousl 

Talk  Frequencies 

Two  frequencies,  144.34  and 
146,43  MHz,  have  been  finding  wide 
acceptance  as  national  ATV  coordi- 
nation frequencies.  As  more  groups 
adopt  a  standard  calling  frequen- 
cy, well  see  more  interaction  be- 
tween nearby  groups  that  may  cur- 
rently be  unaware  of  each  other,  It'll 
also  help  the  traveling  ATVer  find 
the  locals. 

These  frequencies  have  been 
chosen  in  order  to  minimize  the  ef- 
fects of  the  third  harmonic  to  your 
ATV  receiver  when  you  re  talking  on 
2  meters  (144.34  MHz  minimizes  in- 
terference to  439.25  MHz  rece*ve, 
and  146.43  is  useful  in  areas  with 
434  MHz  receive).  The  14643  MHz 
frequency  is  most  popular  in  South- 
ern California,  Oregon  and  Wash- 
ington State.  144.34  MHz  seems  to 
be  most  popular  in  the  following  re- 
gions of  the  Midwest  and  East 
Coast:  Iowa,  Missouri,  parts  of  Mich- 
igan, parts  of  Florida,  Wisconsin.  Illi- 
nois, Indiana.  Ohio  (14745  MHz  al- 
so used);  Erie.  Pennsylvania; 
Buffalo,  New  York;  and  the  Spring- 
field, Massachusetts/Hartford,  Con- 
necticut, area. 

A  number  of  groups  may  be  in  lo- 
cal working  range  of  each  other,  but 
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4  TV  retransmission  sites  for  NASA  Select  shuttle  video  (compiled  by  Tom  O  'Hare 
WGQRG). 


they  may  not  know  about  each  other 
due  to  different  talk  frequencies. 
Hopefully  we  can  ferret  out  all  the 


many  possibilities  and  get  these 
groups  talking  to  (and  watching) 
each  other! " 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV,T,W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8Vdc 
and  TV  set  and  you  are  on  the  air., .it's  that  easy! 

TC70-1  has  >1  watt  p.e.p,  with  one  xtal  on  439.25,  434.0 
or426.25  MHz,  runs  on  12-14  Vdc  @  .SAf  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverterst  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81 8)  447-4565  nvl  8am-5:30pm  psl. 

PG.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RG) 
MaryannfWB6YSS) 
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Improve  Your  World  Image 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  system 

for  the  IBM  PC  or  Compatible.  Receives 

up  to  16  intensity  levels. 

Includes; 

SO  Pa^e  Manual 
Tutorial  Cassette 
Interpretation  Guide 


Demodulator 

Software 

Frequency  List 
Features: 

Print  on  Epson,  or  H  P  I ,a<*r  Jet 
Disk  Save,  Zooming*  Image  processing 

Unattended  I  rime*  Capture  and  much  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directly  from 
U.S.  and  Soviet  meteorological  satellites. 
Includes  all  of  the  tihove  feature  |>lus 
u  complete  orbital  tracking  s  vie  in  and 
resolution  of  up  to  256  gray  levels. 


Software  Systems  Consulting 

150  Avenida  Cabrillo/'C",  San  Clemente.  CA  92672 


CIHCU  250  ON  READER  SERVICE  CAR© 


SAMPLE 
COPY! 


ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio 's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip,,  Books, 

Telegraph, 4Q's &  50s  Radios  &  more... 

Free  20- word  ad  eaert  month.  Don't  miss  Out! 

Free  Sample,  6-Month  Trial  -  $1 3. 
1-Year:  $24  ($36  by  1st  Class}.  Foreign  -  Write. 

A.RX.,  P.O.  Box  802-E6,  Carlisle,  MA  01741 


CIRCLE  271  ON  READER  SERVICE  CARD 


Two  Meter  Special 


Motorola  Micata  45  watt,  6  Freq,  133-1 50  UHl  Rawer  Uint  Qnk  S70 
each;  wtth  all  accessories.  4  or  2  F  Scan  Accessory  Group:  S1 25  &ach, 

GEEik  Hi  138-1 55  MHr.  40  watt.  Drawer  U  nil  Only.  170  each,  wift  2  F 
Scan  Accessories ,  $ 1 25  each 

CE  Swell:  42-50  UHi.  50  watt.  Drawer  UrntOnfr.  $65  each,  ^acces- 
sory group.  Si  35  each 

(KCtataffcT.Zerefreq  &  mi  38- 1§5/ 148-174,580  each 

Stok«*flI-3QOpcflablit:T30-l44M^  SQfisa 


MiSAIS   CASH    OH  £EfrnF€DHM£  SWPPED3VUF& 

CW.  WOIH  COMMUNICATIONS,  ffiC. 

1 13  Central  Aims 

BdtaQS  Monttti  59102 

*  FAX  ft  FAX  *  FAX  * 
(406)252-9617 

•  TELEPHONE  *  TELEPHONE  * 
C406) 252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 
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ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN 

71  CM 


MP  AMfLIHlJS  wmr  MQTQHQLA  BUL1ET1N3 


«!?iatt,9Sgy.'M?'j!""'RjffT 


11  CM 


treiimq^y'rrm,. 


AMFU  WW  tlH.Tt 
AM7U  t«W  t  13.15 

ANrrtL  xfw  i  ii  rt 

ANTTtM  20 W  t  Bl  If 
AJtllJ  )M*  I4A3.M 


EBAl    140A  1  IL« 

EB7TA  W*W  lilt  M    HEAT  ItM*  MATltUL 

ARM*  BW  IU3-U    lUrftlHtii  SMitlLi«12«]  ij 

CWS-»  C— par  SMi«fcr(fafaJ/41 


.1  23.  tt 

.  I  1 


■tWM   IIC  WATT  1-1B  HHi  AjwpUV 


ATV3  4?0-4&0 
ATV4  MJ-tJI 


&*A  1  -  F ET) f  «.M  Kh 

CJi-FET). _.f  »»  Kit 


AUDtO  SQUELCH  CONTftQi  fat  ATV 

^P  V  k   IIIIIIIJl  Llllll  I  ■  U  _  t    I    LLLJI  I  btlJJJ  I  J,  L  L  h  -  J  J  J  LLL1  '■  ■  J  ^   _■  ■ .  ■  9    |np  If 


POWEir  tP LITTERS  w 

2-~ltMHf 
Wail       PEPJ-P«i 
IMJWm  PEP  J- Part  . 
l2»Will      PEP  4-P«rt 


COM1HNERS 


i itiriM 


■  by  os 
I  199S 
t  IB  95 


^M^g.!??. 


awtftft^-fflaaaw-"^1"^" 


7S  Wall  Modal  I7SA 
Avaitabt*  in  bit  ,ir  *tr*ij /lamd 


f°tfrf. 


I  7B.«  Kit     HltHf7-H4  itfti] 

......  HI  0.95  KH     K«T-«B  IPC  Board) 

KIH7- L  (Manual)  .... 

for  deUiied  Inlevmatlafl   and   prkM.  Cfl 


Of  Wtila  faf  i 


t    IBM 
I      1.00 

m  ttmm  catalog , 


M**«-ta- Final 


CHIP  CARS-Ktanfi/ATC 

METALCLAD  MICA  CAPS-Um*»/5«ak* 

HF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXERS 

SflL- J  |I-«.GDMr| , . t   650 

SBL-1X  110-IOObMiJ |   r,» 

ARCO  TRIMMER  CAPACITORS 

VK209-20/*O  PF  Chain ...J    1,30 

56-590 -«- IB  FarHta  Bt*d t    ,30 

Broadband  HP  Tranaformara 

Add  I  3,30  for  ihlaalna,  aiiri  handling,, 


*hip 

CCI 


Communication 

icepts  Inc. 


SOI  M.ll.tan.  Drivt  '  3U™    Oh,a  J5H^  *  lilJJ  436- 
FAX  513-429-34111 


w&t 


<& 


<s* 


\* 


itfF 


i.O 


*v^ 


CIRCLE  99  OH  ftEAi>ER  SERVICE  CARD 


$38/1000 


plus  $2.00  shipping 


Thought  you  couldn't  afford  really  good  QSLs?  These  cards 
will  change  your  mind!  High  Quality  RAISED  PRINTED  QSL 
CARDS  can  be  in  your  hands  for  onty  4e  EACH!  Beautiful 
Glossy  Ink  on  Ivory,  Blue,  Gray  or  Yellow  671b,  Vellum  Bristol 
We  print  in  blue  ink  in  the  formal  shown,  Ef  you  don't  want  the 
state  outline,  we  can  remove  it  and  enlarge  the  caHsign  to 
balance  out  the  cafd.  NO  EXTRA  CHARGE  for  ARRl,  QCWA, 
AMSAT  logos  or  additional  wordtng  if  we  have  the  roam 
Order  with  confidence;  these  cards  are  trie  best  value  in  Ham 
Radio  today!  Your  satisfaction  is  guaranteed!  Questions  about 
Our  other  cards  or  to  discuss  a  custom  QSL  are  handled  on 
our  Rag*Chew  fine  (316)  443-726!  MasterCard  or  VISA  orders 

only  call  TOLL  FREE  1  -800-256-2 1 04 


JVEW  YORK 

NlMfV  tOuhty 


JAY  A.  COHEN 

3(7  totntt  Art. 

Wij<K>mii<»  *jy  nsm 


mpuccs 

. 

aBV- 

lal 

'* 

.»■ 

— 

Si 

w 


Network  QSL  Cards 

P.O.  Box  13200,  Alexandria,  LA  71315 
FAX:  (318)  445-9940 


CIRCLE  44  ON  READER  SERVICE  CARP 


DX  Aruund  the  World 

Now  at  Your  Fingertips 

A  Braille  reference  manual  entitled  OX  Around  the 
World  Is  now  available  for  the  blind  U.S,  ham.  The 
book  is  edited  by  Larry  Cox,  WA6AIL  and  made 
available  through  the  San  Diego  Braille  Transcribers 
Guild  Inc.  1 807  Opas  Street,  San  Diego,  CA  92 103. 

The  55 -page  manual  contains  the  324  countries 
on  the  ARRL  current  countries  list,  alphabetically  list- 
ed by  both  prefix  &nd  country;  also  the  beam  head- 
ings in  True  Degrees  and  mileage  in  statute  miles 
from  the  geographicaf  centers  of  the  West  Coast. 
JAidwest  and  East  Coast  of  the  United  States.  Then 
the  approximate  time  plus  or  minus  Universal  Coordi- 
nated Time  and  the  country "s  zone  are  listed.  There  e 
also  a  brief  discussion  of  the  Solar  Index  and  Sunspcrt 
Cyde  and  ho*  they  affect  the  DXer. 

This  book  may  be  obtained  for  the  cost  of  materi- 
als. 54.15  on  paper  and  $7.40  on  plastic  pages. 


ne  MUG  FACTORY™ 

Custom  Etched— Call  Sign  Mugs 


KA90BH 

Todd 


S9.95  Each  Plus  $2  JS etch  for  SMpptof  ntHanfta} 

Cnscks  P*>aote  To  Pleas*  Spt&r 

TO0OSKOGEN  13(bl  Glass  Uugor 

PO  BOX  3025  loot  BiueorBiad<Co*teeC<4> 

FOX  VAUEY  STATION  AHJCJOibr Afl  R  *-  Logo 

AURORA  1 6050*  Addf350fef  AFUS.  Logo 

(312)  805-5972 

Wnle  for  quale  on  custom  orders  cm  company  logos. 

Illinois  resKfents  add  5.75%  Uu  AJlow  2-4  weeks  delivery 


CIRCLE  268  ON  READER  SERVICE  CARD 


THE  SUN  IS  STILL  SHINING  ON  TEN! 

DO  OX  ON  10  WITH  THE  RCI-2950  FROM  AXM  INC. 
The  RCI-2950  is  all  you'd  expect  In  a  lop-ol-ihe-ilno  ama- 


teur radio  transceiver  and  more! 


•Full  Band  Coverage 
■AJI  Mode  Operation — 
including  FM 
*8uilT  m  DUAL  VW 

•lOPrografflmabto 


MSH  Pnce  $449  00 

A XM  Introductory 

Price  $27995 

Cash  or  COD 


•CAP/MARS  1 

•flnyihl.  boki  readout — 

and  fttuch.  much  more 


*  *  *  *  *  PRESENTING  *  %  *  *  * 

TV 
DESCRAJMBLERS 

*****    STARRING     ***** 

JHtftOLO,  HAMJN,  OAK 

AND  OrHEff  FAMOUS  MANUFACTURE  AS 


■  IOWEST 


miCEim  us 
i  now  itock  wffl-w  >•  i 


FOR  FRlt  CATALOG  OWY  l-*00-14HN27 

FOR  All   INFORMATION     1-814^70^-9937, 


A  X  \f    Incorporated 

Serving  the  rndw  amoitur  who  needs  more 
than  an  amateur  radio. 

1 1791  Laura  Street*  Suite  B 
tiarden  Grove,  California  92^40    ** 
Tel:  (714)  63H-K807  FAX:  (714)  6J8-9556 


CIRCLE  243  ON  READER  SERVICE  CARD 


PACIFIC  CABLE  CO.,  INC. 

73S&V*  RESEDA  BLVD  ,  OEPT  1B43 
RESEDA  CA  91335 


CIRCLE  178  ON  READER  SERVICE  CARD 


Number  37  on  your  Feedback  card 


DXDA  '90 

The  Dynasty  Grows 

73  Magazine  welcomes  the  new  members  to  the  growing  DX  Dynasty  Award  cadre!  Special  thanks  to 
DXDA  chairman  Bob  Reed  WB2DIN  for  processing  the  results.  Congratulations  to  all  for  a  job  welt  done. 


i — 


BASIC  AWARD— 100  COUNTRIES  WORKED 

1  W1RFW 

51.NTEIU 

101K5AOB 

151.KB61UA 

201 .  9Q5ISTW 

251    N2DAO 

301KB8ICO 

2,  WB2DIN 

52  K1DRN 

102.  KW2Q 

152.W90KH 

202  KW2D 

252.  WF8E 

302JA1CKE 

3,  KT1A 

53  WD8REC 

103.  PY3ARZ 

153.WBSFXT 

203.  VE1HA 

253.  YBtHZL 

303  N3GEE 

4.  W3FDU 

54.ZL2BLC 

104,  WS4ET0 

154,  NB3E 

204.  HP8BSZ 

254.  N5MBD 

5.  KA9JOL 

55.  VE3EFX 

105.N2FPB 

155,  N2ESP 

205.  IK8JJQ 

255.  N4SNS 

6.WB1BVQ 

56,  W9MCJ 

106.  KD3CQ 

156.YU2EJU 

206.  YC3DKN 

256.  KA3TGY 

7.NUV7Q 

57.  r^eiv 

107,  K4NNK 

157.QZ1DXX 

207.  I3VKW 

257,  JN3XLY 

8.  AK4H 

58.  KN8D 

108,  VU20NR 

1 58,  IK5IIU 

208.  K2EWA 

258.  N4DUV 

9,  W3HCW 

59,  KC5YQ 

109.  AAS8E 

159,KA1I0N 

209.  KD3CR 

259,  KA9MRU 

10.IO2W 

60.  WB6ITM 

110.PY3OG 

160.KD3AI 

210,  N9GDG 

260.  KA4GTB 

1 1 . K9FD 

©1 .  KA2AOT 

111.VE4ACF 

161.0K1AEH 

21 1 ,  KF8K 

261.N4JED 

12,  WOSN 

62.  K4LHH 

112,V£4SJ 

162  W9LCR 

212  FD18EG 

262.AB4KA 

13  KA9TNZ 

63  VE2GO 

113.PJ2KI 

163.  6P6SH 

213.  DU1DZA 

263.  WA70ET 

14.  K9GBN 

64.  KE5AT 

114.  W84CKY 

164.KA6SPO 

214.  N8IMZ 

264.KA3RVH 

15.  N5GAP 

65.  W9SU 

115.W6EQB 

165.ZF2KH 

215.  KK4YA 

SfiSCETZK 

16  WB3FMA 

66  W3O0U 

1 1 6.  KK4i Y 

166.W6MW 

216.  LU1JDL 

266NI9J 

17.NN6E 

67  NR2E 

117.IK1IYU 

167.JA8CAQ 

217.  KAflYYZ 

267.  W69PTN 

18  AL7HG 

68.  KF5PE 

118.N6GCN 

168.  KI6WF 

218.  KA4TMJ 

268.  K88DAE 

IS  N6CGB 

69  N3FBN 

119.KB1AF 

160.  K2MRB 

319.  WA9DDC 

269.  W«CL 

20.  KI6AN 

70.  KB4SJD 

120.KB8BHE 

170,  AA6GM 

220  YI1CIS 

270.  WB7VUB 

21.K9JPI 

71N3EZX 

121.KE2CG 

171.JA&SU 

221 .  YC3FNL 

271.JF6TUU 

22.  N4WF 

72.  IKBGCS 

122,VS6CT 

172.NU8Z 

222.  GfflFWG 

272.  ZY3I0 

23.  K6PKO 

73.  WB4I 

123G3IZGfW 

173.G0GRK 

223.  KV4B 

273.  KB4VIR 

24.  KW7J 

74.  NG1S 

124.WB6FNI 

174  YB8VM 

224.  N5IET 

274,  OE6CLD 

25.  VE5JO 

75.  W87UUE 

125.  KA0IAR 

175  OV1BRM 

225.  WA9WIG 

275.  N7JJQ/DU3 

26.  WA4IUV 

76,  HK4EB 

126.K9SM 

176.WITU 

226,  N3CDA 

276.  KK4FB 

27  W4ZFE 

77  K0BFR 

127.W6BCO 

T77.N7CNH 

227.  KE6KT 

277DUtAUJ 

2d.  N4KMY 

78.  N7GMT 

128,KA5MSL 

178,PY3I0 

^8.  tK7DBB 

278.  K2EWB 

29  W#HBH 

79.AA4VN 

129,WB4FLB 

iTSYBftZCA 

229.  JY5EC 

279.  NI5D 

30  KSKJN 

B0  KA1LMR 

130  N7GLT 

180.  YBtAF 

230.N1ETT 

280.  N2JXC 

31.KG1V 

81   N8AXA 

131,WA«X 

181VE3PG8 

231.PY2DBU 

281  NflWT 

32.  K1K08 

82.NM2I 

132.  KF4GW 

182  W2SV 

232.I8JYW 

282  WB38DH 

33.  KY3F 

63.  KD9YB 

133.  N4QGM 

183.  N1A0E 

233,  NiiSL 

283  K1 CVF 

34.PY2JY 

84.  HC2CG 

134,VE1CBK 

184.  WP4AFA 

234.  KC4BEB 

264.KA3CXG 

35.  YB5BEE 

85  VElBXi 

135.  7J1AAL 

105.  KS7V 

235.WA7QQI 

285KA1SPO 

36.  YB5BEH 

86,  YC20K 

136.K6ICS 

186.W20FB 

236.KA1RJG 

286.  WA4NWT 

37.  WB9SBO 

87.  N4GNL 

137,  NZ7W 

187.G4ASL 

237,  OZ9BX 

287.  KJ40( 

38.  IM0AFW 

88,  GM3UBF 

laa.WBAN 

188,NSJUW 

238.  KB4HBH 

288,  KA3UNQ 

39  KA9MOM 

89.  5Z4BP 

139.WC7F 

189.KA8WAS 

239  KA3RWP 

289.  WB2VMV 

40.  N3II 

90.  JISAOF 

140,  F6IFE 

190.  5NBWRE 

240,  NJ1T 

290,  KD4MM 

41   W6DPD 

91.VE1BN 

141.KL7N 

191,AA4IP 

241.W4DCG 

291   OE3DHS 

42.  KE8GG 

92.  KA2NRR 

142.  KE8LM 

192.  JR5KDR 

242.  YCflflX 

292,  KD9HT 

43.  VE6VK 

93.  5Z4DU 

143.WA6YQO 

193.  K02VVQ 

243-  VE7CW 

293.  DLSOBC 

44.  KD9RD 

94  KB8ZM 

144.VE2MFD 

194.KA3NIL 

244.AA4W 

294.  G3KVA 

45.  W4WJJ 

95,  HK4CCW 

145.N3APQ 

195  WA6YWK 

245.  N9GMM 

295.  WA4NEL 

46.  K#HSC 

96  W2JQ 

146.HK1DBO 

196.VE1ACK 

246.KB4HBH 

296.  KA4VZO 

47  KI6GI 

97.  HC2AGT 

147.  NM3V 

197.  HP2XVB 

247.  KM4HF 

297.  N0OT 

48IK1APP 

98  W05WM 

148,  IK6GFY 

138.  WS5KYK 

248  CElYr 

298.  KA1FUE 

49,  KJ4RR 

99VE18HR 

149.W86UAN/M 

199  N5JUJ 

249,  KA1FVY 

299,  KD7EO 

50.  KSMDU 

1Q0.VE1AGZ 

150.NK6Z 

200.  N40BJ 

250.  N2GVB 

300.JHSMWW 

150  COUNTRIES  ENDORSEMENT 

200  COUNTRIES  ENDORSEMENT 

1.WB2DIN 

23.  WB5FXT 

45.  I3VKW 

1.N3II 

14,  F6IFE 

2.  MWF 

24.  YU2EJU 

46,  KD3CR 

2.  WB2DIN 

IS.SNeWRE 

3.  N6GCB 

25.  IK5IIU 

47,  N8IMZ 

3.  K9F0 

16.  KE2CG 

4  K9FD 

26.  KESLM 

48.  GflFWG 

4.  IK8GCS 

17,  I3VKW 

5,N«AFW 

27.KA1ION 

49.  N2FP8 

5,  NIAFW 

18.CE1YI 

6.  N3II 

28.  KA65PQ 

50.KE6KT 

6.WB1BVO 

19.W6BCQ 

7.W81BVO 

29  W6MW 

51  OZ98X 

7.VE4ACF 

20.CE7ZK 

8  KA2AOT 

30  JA8CAQ 

52.NJ1T 

8.  K16GI 

21   KB8DAE 

ft.  10801 

31.K16WF 

S3.CE1YJ 

9,  N6GCB 

22.K2EWB 

10.  N7GMT 

32  JAiSU 

54.  YBftHZL 

10  K8MDU 

23.  KD3CQ 

11.IK8GCS 

33.WD5N 

55.  JN3XLY 

11.YU2EJU 

24.  KD4MM 

12.  IK1APP 

34.  W2SV 

56.  KA9MRU 

12.  KE8LM 

25.  KD9HT 

13  V£6J0 

35,  WGBCQ 

57.  CE7ZK 

13,  WD5N 

14  VE4ACF 
15.WB4I 

36,  F6IFE 

37,  VE2MFD 

58,  K68DAE 

59,  K2EWB 

250  COUNTRIES  ENDORSEMENT 

16.IK1IYU 

38  WP4AFA 

60.  N15D 

1,WB2DIN 

6  CE1YI 

17.  KE2CG 

39.  5N0WRE 

61 .  KD3CQ 

2.  IK8GCS 

7.  CE7ZK 

18.G3IZQAV1 

40.  KD2WQ 

62.  KA4QTB 

3.  WD5N 

8,  K2EWB 

19WB6FNJ 

41   VE1ACK 

63.  WB2VMV 

4.  K8MDU 

9.  KD9HT 

20.  K6MDU 

42.  N5JUJ 

64,  KD4MM 

5.KE2CG 

21.VE6VK 
22.  KS6IUA 

43, 905NW 
44  KB8BHE 

65  KD9MT 

66  KA3NIL 

300  COUNTRIES  ENDORSEMENT 

67,  NtlDT 

1.WB2DIN 

3  K2EWB 

2.  IK8GCS  4.  K8MDU 
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Official  DX  Dynasty  Countries  List:  9/1/90 


-    -    ■    ■>  a    n    ■ 


ABU  AIL  

AFGHANISTAN 

AG  ALEGA  ISLAND  ... 

ALAND  ISLANDS 

ALASKA , 

ALBANIA  ....... 

ALDABH A  ISLAND 

ALGERIA 

AMERICAN  SAMOA 

AMSTERDAM  ISLAND 

ANDAMAN  ISLAND  . . . 

ANDORRA 

ANGOLA 

ANGUlLLA 

ANTARCTICA 

ANTIGUA 

ANTIPODES  ISLAND 

ARAN  ISLAND 

ARGENTINA 

ARMENIA 

ARUBA 

ASCENSION  ISLAND 

AUCKLAND  ISLAND 

AUSTRALIA 

AUSTRIA 

AVES  ISLAND 
AZERBAIJAN  . . 
AZORES  ISLANDS 
BAHAMA  ISLANDS 
BAHRAIN 
BAKER  ISLAND 
BALEARIC  ISLANDS 
BANGLADESH 
BARBADOS 
BEAR  ISLAND 
BELGUIM 
BELIZE . 

BENIN     , .  , ... 

BERMUDA     

BHUTAN 

BOLIVIA 

BONAIRE 

BONIN 

BOPHUTHATSWANA 

BOTSWANA 

BOUNTY  ISLAND 

BOVET  ISLAND 

BRAZIL 

BRITISH  VIRGIN  ISLANDS 

BRUNEI  

BULGARIA 

BURKINA  FASO  

BURMA     

BURUNDI  

BYELORUSSIA 
CAMEROON 

CAMPBELL  ISLAND 

CANADA 

CANARY  ISLANDS 

CAPE  VERDE  ISLANDS 

CAPRI  ISLAND 

CAYMAN  ISLANDS 

CEOROS  ISLAND 

CELEBES 

CENTRAL  AFRtCAN  REPUBLIC 

CENTRAL  KIRIBATI 

CEUTAANDMELILLA 

COUNCIL  OF  EUROPE 

CROZET  ISLAND 

CURACAO   . . 

CYPRUS 

CZECHOSLOVAKIA 

DENMARK     . 

OESECHEO  ISLAND 

DESROCHES 

DtEGO  GARCtA 

DJIBOUTI 

DODECANESE  ISLANDS 

LKJMIrvfLrA 

DOMINICAN  REPUBLIC 

EAST  CAROLINE  ISLANDS 

EAST  GERMANY 

EAST  KIRIBATI 

EASTER  ISLAND 

ECUADOR 

EGYPT ...        

ELSALVADOR 

EPi^jLArJU  .......  .. .,  «  ,  . 

EQUATORIAL  GUINEA 

ESTONIA 

ETHIOPIA 

EUROPA  ISLAND 
FALKLAND  ISLANDS 
FAROE  ISLANDS 
FAROUHAft 

FERNANDO  DE  NORONHA 
FIJI  ISLANDS 


A15 
YA 

3B6 

OH« 

.    KL7 

ZA 

V09 
7X 

KS6 

FT/Z 

VU4 

C3 

D2 

VP2E 

KC4 
V2 
ZL 

EJi 
LU 
UG 

PJ4 

ZD6 

. . .  ZL9 

VK 

OE 

YVffl 
UD 

CU2 
C6 
AS 

KH1 

EA6 

£2 

BP 

JW 

ON 
i  . p .  VJ 
. ..    TY 

VP9 
AS 
CP 

PJ§ 

JDl 
HS 
A2 
ZL 
3Y 
PP-PY 
VP2V 

ve 

L2 

XT 

XZLL 

.  . . . 9U 

UC 

TJ 

ZL9 
VE 

EA8 

04 

IC 

ZF 

XFl 
YB 
TL 
T3 

EA9 

TP2 

FT.W 

PJ 

5B4 
OK 
02 

KP5 

VQ9 

VQ9 
J2 

SV5 
ST 
HI 

KCe 
Y2-Y4 

T32 

CE* 
HC 

su 

¥S 

G 

3C 

Ufl 

ET 

FR/E 

VPS 

OY 

V09 

PYiF 

3D2 


......... 


FINLAND 

FRANCE  

FRANZ-JOSEF  LAND 
FRENCH  GUIANA... 
FUTUN  A  ISLAND... 

GABON 

GALAPAGOS  ISLAND 
GAMBIA 
GEORGIA 
GHANA  ...... 

GIBRALTAR  .. 
GIORIOSO  ISLAND 
GOUGH  ISLAND 
GOZO  ISLAND 
GRAHAM  LAND 
GREECE 
GREENLAND  ...... 

GRENADA 

GUADELOUPE. 

GUAM 

GUANTANAMOBAY 

GUATEMALA ,  — 

GUERNSEY , 

GUINEA , 

Guinea-Bissau 

GUYANA     

HAITI 

HAWAII  

HEARD  ISLAND 

HONDURAS 

HONG  KONG 

ROWLAND  ISLAND   . 

HUNGARY 

ICELAND 

IFNI 

IllUIn  ri..r....r..i.Eri.i.. 

INDONESIA  

fRAN 

IRAQ    

IRELAND », 

ISCHIA      

ISLE  OF  MAN 

ISRAEL 

ITALY 

IVORY  COAST 

JABAL  ATT  AIR  JAMAICA 

JAN  MA  YEN  ISLAND 

JAPAN 

JARVJS  ISLAND 

JAVA . , 

JERSEY 

JOHNSTON  ISLAND 

JORDAN  

JUAN  DE  NOVA  ISLAND 
JUAN  FERNANDEZ  ISLAND 

KALtMNGRAD 

KAMARAN  ISLAND    ... 
KAMPUCHEA 

KAZAKH 

KENYA 

KERGUELEN  tSLAND 

KERMADEC  ISLAND 

KIRGHIZ 

KOREA 

KURE  ISLAND 

KUWAIT 

KWAJALEIN     .... 

LABRADOR     

LACCADIVE  ISLANDS 

LAMPEDUSA  ISLAND 

LAOS  

LATVIA 

LEBANON 

LESOTHO 

LESSER  ANTILLES    ,  , 

LEVANZO  .SLAND 

IBERIA 

LIBYA 

LIECHTENSTEIN 

LINE  ISLANDS 

LITHUANIA 

LORD  HOWE  ISLAND 

LUXEMBOURG 

MACAO 

MACQUARIE  ISLAND 

MADAGASCAR  

MADDALENA  ISLAND 

MADERA  ISLAND 

MALAWI 

MALAYSIA 

MALDIVE  ISLANDS... 

MALI 

MAL  Y  J- VYSTOSKU  (M-V)  ISLAND 

MALPELO 

MAN  IH  IK  I 
MARCUS  ISLAND 


*   p    ►  ■ 


...... 


Y     t-    -i     r    t 


*     f.     ■    ■     ■     ■ 


I     ■      ■      ■      -      ■«■      m      r*     **•■+■+*■■•*■    ■ 


............. 


!■     +     »■*■■      ^ 


OH  MARIANA  ISLAND 

F  MARION  ISLAND 

UA1  MARKET  REEF 

. .  FY  MARQUESAS  ISLAND 

.  FW  MARSHALL  ISLAND. 

.,TR  MARTIMVAS  ISLAND 

HCS  MARTINIQUE 

.  C5  MAURITANIA 

. .  UF  MAURITIUS  ISLAND 

..9G  MAYOTTE    ..  

ZB2  MEXICO     .... 

FR/G  MJDWAY  ISLAND 

ZD9  MINAMITQRISHIMA 

9H4  MINERVA  REEF 

VP8  MK3UELON  ISLAND        . . . 

_  %^w  ty*  \J\m  kJjrA  V '  r^i       j  ■»  ■  ■  ■  .■  ■■■■■■■ 

.OX  MONACO     . 

.  J3  MONGOLIA. .  . 

FG  MONTSERRAT 

KH2  MOROCCO 

KG4  MOUNT  ATHOS. 

.   TG  MOZAMBIQUE... 

.  GU  NAMIBIA .... 

. .  3X  NAURU 

J5  NAVASSA  ISLAND 

.  BR1  NEPAL  ....  - 

.  HH  NETHERLANDS 

KH6  NETHERLANDS  ANTILLES 

VKi  NEVIS  ISLAND 

Hfl  NEW  CALEDONIA 

VS6  NEWHERBR3DES 

KHT  NEWZEALAND 

..HA  NEWFOUNDLAND 

..TF  NICARAGUA 

EA9  NICOBAR  ISLAND 

.  NU  NIGER    ... 

. .  YB  NIGERIA .»«■■•*, 

..EP  NIUE  ISLAND 

..  Y!  NORFOLK  ISLAND 

...El  NORTH  KOREA 

. .  IC  NORTH  YEMEN 

.  GO  NORTHERN  IRELAND 

__4X  NORWAY     ... 

. . . .  I  OGASAWARA  ISLAND 

..TU  OKINOTORISHIMA 

. .  JX  PAKISTAN 

. .  JA  PALMYRA  ISLAND 

KH5  PANAMA.... 

YB  PANTELLERIA  ISLAND  , . . 

GJ  PAPUA  NEW  GUINEA 

KH3  PARACEL  ISLANDS 

.    JY  PARAGUAY 

FR/J  PERU 

CE«  PETER  1ST  ISLAND 

UA2  PHILIPPINES 

VS9  PHOENIX 

..XU  PITCAIRN  ISLAND 

..UL  POLAND 

. .  5Z  PONZJANI  ISLAND 

FT.W  PORTUGAL 

ZL5  Pftl NCE  EDWARD  ISLAND 

UM  PRINCE  EDWARD  ISLAND 

HL  PRINCIPE 

KH7  PRIBILOF 

. .  9K  PROVIDENCIA  ISLAND 

KX6  PUERTO  RICO 

V02  QATAR 

VU7  RAPA  ISLAND 

. .  IG  REPUBLIC  OF  CISKEI 

.  XW  REUNION  ISLAND  .„ 

.  UQ  REVILLAGIGEDO  ISLAND 

.  OD  RIODEORO 

7P  ROCKALL  ISLAND 

PJ  RODRIGUEZ  ISLAND 

.    IF9  ROMANIA  .... 

.  EL  RONACDOR  CAY 

.  SA  ROTA  ISLAND 

HM  ROTUMA  ISLAND 

.  T32  RUSSIA-SIBERIA 

..UP  RUSSIAN  S-F.S.R 

.  VK2  RUSSIAN-URAL  MT 

. .  LX  RWANDA 

..XX  RYUKYU  ISLAND 

.VKB  SABA  ISLAND 

5R  SABAH 

..  IM  SABLEISLAND 

.CT3  SA1PAN 

70  SAKHALIN  ISLAND 

9M2  SAN  ANDRES  ISLAND 

..BO  SAN  FELIX  ISLAND 

..T2  SAN  MARINO 

4J  SAOTOME 

HKf  SARAWAK 

9H  SARDINIA 

ZK1  SAUDIA  ARABIA 

-  -  JD  SCOTLAND 


....... 


.  KH2 
.   ZS2 

-0J* 

.Foa 

.  KX6 
..PY» 
..  FM 
5T 
.388 
...FH 


*     4     P     +     M 


KH4 

JDl 

.A3 

..  FP 

UO 

3A 

.    JT 

,  VP2M 

....  CN 

.  4. .  .  .  OT 

C9 

..   .ZS3 

Q2 

...KP1 

9N1 

PA 

PJ 
V47 

FK 

YJ 

ZL 

...  V01 

YN 

...  VU4 

SU 

SN 

. , . .  ZK2 
. ,  VK9N 

P& 

4W 

Gl 

■    ■    ■    ■    ■     Ib^^I 

JDl 

.....  7J 

A4 

AP 

KH5 

UP1 

!■■■■■■■>.  ^W¥ 
.....  ...i    .      1™ 

P2 
p  BY 

ZP 

,. 0A 

3Y 

DU 

T32 

-  ...VR6 

IB.......  W" 


...... 


CT 

VE1 


I     H     !■    *    ■     1 


S9 

KL7 

HKI 

KP4 

..  A7 

.  FOo 

S8 

..Ffl 

XF4 

EA9 

GM 

3B9 

YO 

HKt 

KH# 


..  UA&-* 
UA 

rv.    UAd-t 

.....  .  VA 

.....  JR6 
.......  PJ 

9M6 

VE1 

KH* 

. .  UA9-0 

HKi 

CE*X 

T7 

.- S9 


IS 
HZ 


SENEGAL  -  < .  *  * .         -  -  * » *  ■  •  • » ■ .  *  QW 

SERRANABANK  HK« 

SEYCHELLES S79 

SICILY ITB 


SIERRA  LEONE ♦. 

SINGAPORE 

SI  NT  EUSTATIUS 

StNT  MAARTEN  ISLAND  . . . 

SMOM 

SOCIETY  ISLAND 
SOCOTRL  ISLAND  , 
SOLOMON  ISLANDS       .... 
SOMALI  REPUBLIC 

SOtrmAFRlCA 

SOUTH  GEOHGLA  ISLAND 
SOUTH  ORKNEY  ISLAND . . 
SOUTH  SANDWICH  ISLAND 
SOUTH  SHETLAND  ISLAND 
SOUTH  YEMEN 

SPAIN   

SPRATLYJSLAND 
SRI  LANKA  ....... 


*    *     a      ■ 


9L 

.  n  -  9V 

. .  4 ,  P J 

.  ■  . .  rJ 

i.   p<  i   f       "A 

*  p  *FOo 

TO 
H44 

T5 

ZS 

VPB 

VPS 

VPS 

. . .  VP8 

70 

I    *     *     ■      r     d" 

-tii  IS 
.f,,4S 
ST  BRANDON  ISLAND 3B7 


.  +  ♦  *  *  »  .  ■■  ■ 


*   _   i   _   . 


ST  HELENA  ISLAND       

ST  KITTS 

&  I  LL/LfLA i,..*.< 

ST  MARTIN  ISLAND 

STPAULISLANO 

ST  PETER  AND  PAUL  ROCKS 


ZD7 
V44 
J8 
FS 
FTB 
PYf 


ST  PIERRE  ISLAND        FPfl 

STVINCEHT. J8 

SUDAN .ST 

SUMATRA YB 

SVALBARD  ISLAND JW 

SWAN  ISLAND HR* 

SWAZILAND 3D6 

SWEDEN SM 

SWITZE  RLAND . .  H  B 

SYRIA  ,*-..... YK 

I  MWi-frl  IS  ..  .  ,  -r  -  .  -  ■  -  ,  -  .  -  --......*.....  Uu 


TArWAN 

TANZANIA 

TASMANIA     . . . 
THAILAND..... 

TtNlAN    

TOGO 
TOKELAU 
TONGA  ISLAND 
TRANSKEI 

TRANSVAAL 

TRINIDADE  (SLAND 

TRINIDAD  AND  TOBAGO 
TRISTAN  DA  CUNHA  . ... 


....... 


BV 
5H3 
VK7 

HS 

KHe 

5V 

ZM7 

A3 

se 

T4 
PY« 

9Y 
ZD9 


TROMELIN  ISLAND  FRH- 


TUAMQTU  ARCHIPELAGO 

TUBUAI 

TUNISLA 

I UHlVtT    .................... 

TURKMEN 

TURKS  AND  CAJCOS  ISLANDS 
TUSCAN  ARCHIPELAGO 
TUTUILA  ISLAND 
TUVALU 

UGANDA  

UKRAINE  

UNITED  ARAB  EMIRATES 
UNITED  NATIONS-NEW  YORK 
UNITED  NATIONS-GENEVA . . . 
UNITED  NATIONS-VIENNA     ., 


FOB 

F08 

3V 

TA 

UH 

VPS 
1A 

KK6 
T2 
5X 
UB.UT.UY 

.......  A6 

4U1UN 
.  . 4U1TU 
..  4U1VIC 
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UNITED  STATES ,. .  W,K,N,A 

URUGUAY , CX 

USTICA ISLAND IE9 

ULDLf\  _,.      .  ■>«■-!-■'■    V    i    *    _    -     b    _    «.  i.     h    a,-*   ■%    *    ■-  •   I         W* 

VANUATU....  YJ 

VATICAN  CfTY  HV 

VENEZUELA  YV 

VIETNAM 3W 

VIRGIN  ISLANDS  KP2 

WAKE  ISLAND KH9 

WALES  GW 

WALL1S  ISLAND  FW 

WALVIS  BAY  ZS6 

WAYNE  GREEN     W2NS0 

WEST  CAROLINE  ISLAND KC6 

WEST  GERMANY  , DL 

WEST  KIRIBATI T3 

WESTERN  SAMOA 5W1 

WESTERN  SAHARA St 

WILLIS  ISUND ; VK9Z 

WORLD  BANK        4U2 

YEMEN  4W 

YUGOSLAVIA  YU 

YUKON  .  VY1 

ZAIRE.  90 

ZAMBIA 9J 

ZANZIBAR 5H1 

ZIMBABWE  .    Z21 


INDUSTRIAL  PRINTER  SALE 
VICTOR  5010 

IDEAL  FOR  INVOICING,  BUSINESS  FORMS,  PACKET  RADIO, 
TELETYPE,  OR  AMY  HEAVY  PRINTING  APPLICATION.  WHY 
USE  A  GOOD  LETTER  QUALITY  DOT  MATRIX  OR  DAISY  WHEEL 
FOR  PRINTING  INVOICES  AND  FORMS,  MOWTQRfNG  PACKET 
&  RTTY  WHEN  A  HEAVY  DUTY  DOT  MATRIX  PRINTER  IS  ALL 
THAT  IS  NECESSARY? 


•  MADEFOfl 
C0NTFHUQU5  DUTY 

•  4 INTEflFACCS 

STANDARD: 
PARAllXL  R$33& 
TTY.  1EEE-4BS 

•  BhDIflECTlONAL 


•  80COHIMN-100CPS 

•  fANFOLD  Oft  ROLL  PAPER 
i  BANKABLE  RIBBON 

•  HANDLES  6  PART  FORMS 
■  COMMERCIALLY  SOLD 

AT  (1195-00 


NEW-ALL  ACCES    $109.00 

FOR  MORE  INFORMATION,  OH  TOOADER,  PLEASE  CALL; 

HORIZON  MANUFACTURING 

1500  MIDWAY  COURT  W1 A 

ELK  GROVE,  IL  60007 

PHONE:  708439-6800        FAX:708-439-3799 

LIMITED  QUANTITY 

ALL  ORDERS  SHIPPED  BY  UPS 
ILANDTX  RESIDENTS  INCLUDE  APPLICABLE  SALES  TAX 


CIRCLE  1 10  ON  READER  SERVICE  CARD 


AMATEUR  RADIO 
STAMP  SHIRTS 

Authentic  Color 

Reproduction  of  1964-1965 

Commemorative  Stamp 

on  a  Quality  Shirt 

Paul  Washa,  W0TOK 

4916  Three  Points  Boulevard 
Mound,  IUIN  55364-1245 


T-Shirts  -  S  -  XXL 
$10.00  Delivered 

Sweatshirts  -  S,  M,  L,  XL 
$23.00  Delivered 

Sweatshirts  -  XXL 
$26.00  Delivered 


A  GREAT  GIFT 


™    AMIGA  commodore 
Qz.  CHIPS-PARTS-UPGRADES 


8520-C.A 

S37334jfpftf  Denise 
$362DsnisBl1J2Brl. 
2.0KickstflitRom.  . 
PLAflZSTOO     .. 
toE7  VIA    .  . 


$  17.95 
.*  CALL 
$  39.^5 

$  CALL 
£  12.95 
5  15.85 


NSW  1MB  AMIGA  FATIEfl  AGNUS 
wtohip  puller  and  64 rriflie  lCmirt 
ifistl.  instruction*         ..$99.50 


COMMODORE  01 AGNOSTICJ AN  #6 
Am  inenpensiw  way  lo  diagnose  lor 
broken t-6*il 541  rompul«5    $&95 


S5S1  SID 

m26  CIA      

1x4MEGWHA30G01 
256*  4/1 00  MS 
AS01  51 2K' Upgrade    .  . 
A500  HrQ  Power  Supply 
AZ00O  H/D  Power  Supply 

A500  Keyboard     

A2QOT  Keyboard; 
Keyboard  lor  A 1000 
A1DO0  Series  Manual 
A5D0  SefVice  Manual 
A2Q0OServ«e  Maftual  . 
1t*EGx1f5uO0*IS. 


£  rt2h 

£  12.25 
%  CALL 

I  9.50 
J  74.95 
%  69.96 
tUlM 
$109.50 

II  U.95 
S12&.95 

5  29.85 

6  36.60 
%  39.95 
$    940 


REPAIRABLE 

COMMODORE  POWER  SUPPLV 
Heavy  duly  exact  rg  placemen!  for  Commodore  64  com- 
puted- Excellent  for  "PackeE  Radio.11  1  year  warranty, 
ext&mal  fuse,  1 .8  amp  output,  UL  approved,  runs  cool, 
high  quality.  European  craftsmanship,  includes  schemat- 
ic. Over  52%  of  "64"  failures  are  due  to  power  su 


maltonc  ilpng.,  <S  O  A     QC 

Introductory  price  of  Ub4iWJ   (plus  UPS) 


Tbe 


Send  for  our  FREE  catalog, 


GRAPEVINE 

GROUP  35  CHARLOTTE  DRIVE 

Inc.    WESLEY  HILLS,  N.Y.  10977 

FAX  $14-354-6696    914-354-4448    800  292-7445 


Dealer  Prices  available- 
Prices  subject  to  change 


OUR  1GTH 
YEAR 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-2O0  film 
using  any  plain  paper  copier 
Iron  film  on  lo  copper  clad  board 
Peel  off  film  and  etch 

convenient  8%  x  1 1  size 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $3.95  1 0  Sheets  only  $5.95 

add  $1.25  postage        ri  Y  Res.  add  sates  tax 

The  MEADOWLAKE  Corp. 

DepL  A.  P.O,  Box  497Z 

[Sorthport.  Mew  York  I  I  768 


C»R CLE  55  ON  READER  SERVICE  CARD 


Need  Batteries? 

Call  the  Experts 

E.H.  Yost  &  Co. 
Mr.  NICAD 

7344TetivaRd. 
Sauk  City,  Wl  53583 

(608)  643-31 94 
FAX  (608)  643-4439 

NEW 

SUPER  BATTERY  PACKS 

for 
ICOM,  KENWOOD,  YAESU 

Call  today  for  prices! 


■  -- 


CIRCLE  114  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Caff  Us  For 
Great  Prices  &  Great  Service 


TOLL  FREE  ORDER  LINE    1-800-344-3144 

Conlinemal  US  £  Texas 


m  ijmm  [v: 

THE 


rl^^M 


CENTER 


sails  AMATEUR  RADIO  SERVICE 


5707AM<*ud    San  Anionic.  Texas  7&2M    (513)  690-611 Q 
FAX  (512)  Gil  &0D7 


Ampire 


Mastmounted  RF  or  Coax  switched 
GaAsFET  Preamplifiers. 

Helical  filtered  preamps  for  oulof  band  rejection 

2  merer— 19dB  gain  •  ,75dB  noise  figure  •  handles  160 

watts  transmitted  power 

Model  146  covers  entire  2  meter  band  *  rf  switched 
•  13-20VDC 

Model  14605  covers  a  3dB  bw  of  1 .4 MHz 

Model  146CP,  1460SCP  and  160CP  powered  with 
12VDC  thru  coax 

Model  160  covers  149-1 74MHz*  no  helical  filter 

70cm— 16dB  gain  •  75dB  noise  figure  *  handles  100 
watts  transmitted  power 

Model  440  tunable  from  420-450 MHz  *  10 MHz  band- 
pass *  Rf  switched  *  13-2QVDC 

Model  440CP  powered  with  12V DC  thru  coax 

Models  1 46fs  and  1 60    $1 79 
Models  440^5    $189 

Shipping  for  1  unit — $5.00 
Each  additional  unit^$3. 00 

Ampire  Inc. 

10240  Nathan  Lane  *  Maple  Grove,  MN  55369 

(612)425-7709 


CIRCLE  37  ON  READER  SERVICE  CARD 


Prolong  The  Life  Of  Your  Equipement! 

Cover  Craft  a nti- static  covers  protect  your  gear 
from  the  damaging  effects  of  dust  and  moisture. 

A  sample  of  what  we  stock: 
Make  Parttf 

ICOM— AT- I 50;  PS-55     70035 

ICOM— IC- 761,765,  781 70032 

ICOM— IC-275,  475;  725.  730,  735 70039 

Kenwood—  H-500G.  TS-430S,  440S  70072 

Kenwood— AT-2  50,  PS- 50, 430  ..      ,.  70093 

Kenwood— TL-922A  70106 

Kenwood -TS-940S  70067 

Yaesu— FT  747GX 70204 

Yaesu—  FT-757GX 70200 

Price     $8-95  each 

To  <#der  add  $&H    i  cover  $2.75.  2  covers  £3.25,  3  cavers  $3.50. 
AZ  residents  add  7%  sales  tax.  Enclose  this  ad  y/itti  your  enter  for 
\  discount  Can  or  write-  Lert  KB7K2X 

GAUTHIERS'  COVERS  PLUS 
P.O.  Box  495 
%  Prescott  AZ  S6302 

"■■>  602-7  76-9711 


CIRCLE  46  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 

■  Code  speeds  from  1  to  over  100  WPM 

■  Standard  or  Fams worth  modes 

■  Adjustable  tone  frequency 

■  Over  a  billion  random  conversations 

■  Loiters,  numbers,  punctuation  and  pro  signs 

■  Random  characters  &  words  for  each  lesson 
•  Dispfay  text  while  listening  or  after  copying 
■All  parameters  remembered  between  sessions 

■  Parameters  easily  changed  whan  desired 


For  PC-DOS/MS-DOS  compilers.  Available  at  deal- 
ers, thru  QST  or  73  or  send  $  1 9.95  for  5.2SJ  or  $21/93 
for  3.5 "  +  $2  S&H  (GA  reside nls  add  6CVD  Tax)  to: 
GGTE,  PO  Box  3405,  Newport  Beach,  CA  92659 


CIRCLE  392  ON  READER  SERVICE  CARD 


CIRCLE  390  ON  READER  SERVICE  CARD 
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Number  38  on  your  Feedback  card 


ARTER  'N'  BUY 


Turn  your  old  bam  and  computer  gear  into  cash  now.  Sure,  you  can  wart  lor  a 
ham  f  est  to  try  and  d  ump  s  t  but  you  know  you '  ll  ge  i  a  far  more  realistic  price  if  you  h  a  ve 
it  out  where  1 00,000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  flea  market  table,  Check  your  an»c,  garage,  cellar  and  closet 
Shelves  and  gel  Cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you '  re  not  going  to  use  it  again .  SO  why  leave  it  for  your  widow  to  throw  owf  That 
Slutl  isn't  getting  any  younger1' 

The  73  Flea  Market,  Barter  *n"  Buy.  costs  you  peanuts  (almost)— comes  to  35^  a 
word  tor  individual  (noncommercial)  ads  and  St  .00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  Jong  story,  Use  abbreviations,  cram  it  *n.  But  be  honest  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number, 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  dally  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared  if  you  get  too  many  calls,  you  priced  it  low. 
II  you  don' I  gat  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off.  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now.  Or  you  mignl  gel  busy  on  your  computer  and  pul  together  a 
fist  ot  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'nY  Buy,  Donna  DiRusso,  Forest  Road, 
Hancock  NH  03449  and  get  set  for  the  phone  ceils 


HAM  RADIO  KITS  &  ASSEMBLIES  for 
various  OST  &  73  construction  articles. 
We  also  offer  books  and  electronic  com- 
ponents For  catalog,  send:  legal  size 
SASE  w/45c  postage  Or  SI. 00  to  A  &  A 
Engineering  2521  W  LaPalma  *K,  Ana* 
heimCA92ft0l  BNB259 

QSLs  TO  ORDER.  Variety  of  styles,  col- 
ors ,  card  stoc  k  W4BPD  QSLs,  PO  Drawer 
DX,  Cordova  SC  29039.  BNB260 

THE  OXERS  MAGAZINE  UfHondale.  in- 
formative, interesting.  Compiled  and  edit- 
ed  by  Gus  Browning  W4SPD,  DXCC  Hon- 
or Roll  Certificate  2-4.  Send  for  free 
sample  and  subscription  information  to- 
day PO  Drawer  DX.  Cordova  SC  29039 

8NB261 

A 2 DEN  SERVICE  by  former  factory  tech- 
nician. Fast  turnaround,  PCS-300  NiCads 
$36,95.  Southern  Technologies  Amateur 
Radio,  Inc.,  10715  SW  190  St  fi9.  Miami 
FL  33157  (305)236-3327.  BNB262 

DRAKE  TR7  w/aux  extra  xtals  MS?  spk 
All  mint  PS7  $900.00.  AMP  supply 
LK500ZC  used  little  MIRAGE  MP-i 
$99  00  frequency  counter  mint  5150.00: 
Collins  32-S3C  5650  Howard  (717)  458- 
6243  after  5  PM  EDT  BNB263 

QSL  CARDS— Look  good  with  lop  quality 
printing.  Choose  standard  designs  or  fully 
customized  cards  Better  cards  mean 
more  returns  to  you.  Free  brochure,  sam- 
ples- Stamps  appreciated.  Chester  QSLs. 
Dept  A,  310  Commercial.  Emporia  KS 
66601 .  Of  FAX  request  to  (31 6)  342-4705 

BNB434 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette.  S10. 
LEARN  MORSE  CODE  IN  1  HOUR 
Amazing  new  supereasy  technique.  510. 
Both  Si 7.  Moneyback  guarantee  Free 
catalog:  SASE  Bahr,  Dep!  73-3. 1196  Cit- 
rus, Palmbay  FL  32905.  BN0531 

SB-2207221  OWNERS:  20  detailed  mods 
which  include  160-6  meter  operation, 
QSK ,  +  enhanced  p  .s.  50%  rebate  for  new 
mods  submitted!  9  pages  of  3-500Z  lech 
Info.  S1 1  postpaid  —Info  SASE ,  BOB  KO* 
ZLAREK  WA2SOQ,  69  Memorial  Place, 
Elmwood  Park  NJ  07407.  BNB581 

ROSS1  SSSS  USED  September  (ONLY) 
SPECIALS:  KENWOOD  TS-530SW7 
YK80SN.C  $639. 9Q.  TS-930SWAT 
$1345.90.  VFO-230  £309.90.  TS-*80S 


$499,90.  SP-230  $48,90:  ICOM  IC-251A 
S39S,90.  900  $299 .90,  IC-45tA  $46990. 
PS-15  $122.90.  761  $1749  90:  ROBOT 
400 $249  90,  S00H  $299.90.  DRAKE  TR-5 
$439.90.  PS-75  $149.90.  LOOKING  FOR 
SOMETHING  NOT  LISTED??  CALL  OR 
SEND  SASE.,  HAVE  OVER  190  USED 
ITEMS  fin  stock  MENTION  AD  PRICES 
CASH.  FOB  PRESTON  HOURS  TUES- 
DAY-FRIDAY 9:00  TO  6:00.  9:00-2:00 
P.M.  MONDAYS.  CLOSED  SATURDAY  & 
SUNDAY  ROSS  DISTRIBUTING  COM- 
PANY, 76  SOUTH  STATE.  PRESTON  ID 
83263.  (208)  8S2-0830  BNB6S4 

WRITTEN  EXAMS  SUPEREASY.  Memo- 
ry aids  from  psychologist/ engineer  cut 
study  time  50%  Novice,  Tech,  Gen:  $7 
each. Advanced,  Extra:  $i2each  Money- 
hack  guarantee.  Bahr,  Depl  73-3.  1196 
Citrus,  Palmbay  FL  32905  8NB69t 

ROSS1  SSSS  NEW  (SOME  OPEN  BOX 
AND  1  OF  A  KIND}  September  (ONLY) 
SPECIALS:  KENWOOD  TM-701A 
$459  90,  TH-7SA  $339.90,  TM-231A 
$3S9  90,  TM-941A  $1009.90.  TS-950SD 
$3623.90.  TS-680S  $930.00,  TS-44Q5/ 
WAT  $1199.90,  TR-8400  $369  99,  TM- 
41 1 A  $339.99.  TS-S11A  $1000.00:  ICOM 
IC-471 H  $939 ,90,  IC-47A  $384.90.  IC-4AT 
$249,90,  IC  32AT  $534.90,  IC-04AT 
$29990,  1C-490A  $509.90.  IC-245 
$209  99,  YAESU  FT-747GX  $679  90.  FV- 
tOlDM  $229  90.  YR-901  $219  90; 
HEATHKIT  HW-24-HT  $349.90,  NYE 
VIKING  MBII  $229,90.  MB-V-A  $579  90, 
RFM-0O5  $509  90:  HENRY  RADIO  SiT 
$209.90,  SS  S219  90.  S4  $239  99.  S4T 
$249.90  ALL  LXQ  (LIMITED  TIME  OF- 
FER) LOOKING  FOR  SOMETHING  NOT 
LISTED?'?  CALL  OR  WRITE  Over  9004 
ham  related  Hems  in  slock  for  immediate 
shipment  Mention  ad.  Prices  cash, 
FOB  PRESTON.  HOURS  TUESDAY- 
FRIDAY  9:00  TO  6:00.  900-200  P  M 
MONDAYS,  CLOSED  SATURDAY  & 
SUNDAY.  ROSS  DISTRIBUTING  COM- 
PANY. 7B  SOUTH  STATE.  PRESTON  ID 
S3263  (208)  S52-Q830.  BN8709 

HAM  RADIO  REPAIR  all  makes,  models. 
Experienced,  reliable  service.  Robert  Hall 
Electronics.  Box  280363,  San  Francisco 
CA  94128-0363,  (408)729-8200,  BNB751 

WANTED:  Ham  Equipment  and  other 
property  The  Radio  Club  of  Junior  High 
School  22  NYC.  Inc.,  Is  a  nonprofit  organi- 
zation, granted  50i(C)(3}  status  by  the 
IRS,  incorporateO  with  the  goal  Of  using 
ihe  theme  of  ham  radio  to  further  and  en- 


hance the  education  of  young  people  na- 
tionwide. Your  property  donation  or  finan- 
cial support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for  your 
tax  deductible  contribution  Meet 
WB2JKJ  and  the  "22  Crew  '  on  the  class- 
room net  daily,  1 100-1230  UTC,  7,238 
MHz  Then  from  1230  Id  1900  on  21  395, 
This  is  the  tenth  yeaar  of  education  thru 
communication  at  the  core  of  the  b*g  ap- 
ple. Come  to  class  and  please  QSL.  Write 
us  at  PO  Bo*  1052,  New  York  NY  10002 
Round  the  dock  Hotlines:  VOICE  (516) 
674-4072.  FAX  (516)674-9600.  BNB762 

HAMLOG  COMPUTER  PROGRAM  Full 
features.  18  modules,  Aulo-logs,  7-band 
WAS/OXCC  Apple.  IBM.  CP/M, 
KAYPRO,  TANDY,  CR8  $24.95.  73* 
KA1AWH,  PB2015,  PeabOdy  MA  01960 

BNB77S 

LAMBDA  AMATEUR  RADIO  CLUB  In- 
ternational amateur  radio  club  for  gay  and 
lesbian  hams  On  air  sfceds,  monthly 
newsletter,  and  annual  gathering  at  Day- 
ton. (215)  978-LARC  PO  Box  24B10. 
Philadelphia  PA  19130.  BNB812 

HAM  RADIO  REPAIR  CENTER,  quality 
workmanship.  Solid  state  or  lube,  all 
makes  and  models.  Also  repair  HF  amp!  if  - 
ers.  A-Z  Electronic  Repair,  3638  East.  In- 
dian School  Rd.,  Phoenix  A2  85018  (602) 
956^3024.  BNS874 

INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT. Send  postage  stamp  for  Its?.  Jim 
Brady— WA40SO,  3037  Audrey  Dt  ..  Gas- 
ionia  NC  20054,  BN  B890 

WANTED:  BUY  &  SELL  Alt  types  of  Elec- 
tron Tubes.  Call  toll  free  1  (800}  42 1  -9397 
or  1  (612)  429-9397  C  &  N  Electronics, 

Harold  Bramstedt,  6104  Egg  Lake  Road, 
Hugo  MN  55038.  BNB90O 

ELECTRON  TUBES:  AH  Types  &  Size*. 
Transmitting,  receiving,  microwave 
Large  inventory  **  same  day  shipping, 
Ask  about  our  3-SOOZ  special  Daily  Elec- 
Ironies,  PO  Box  5029,  Compton  CA 
90224.  (800)  346-6667.  BNB913 

COMMODORE  64  HAM  PROGRAMS— 
8  disk  sides  over  200  Ham  programs 
$  16.95.  25c  stamp  gets  unusual  software 
catalog  of  Utilities,  Games,  Adult  and 
British  Disks.  Ho  me -Spun  Software.  Bo* 
1 064-BB,  Ester o  FL  33928  BN  B9 1 7 

BATTERY  PACK  REBUILDING;  SEND 
YOUR  PACK  f  48HR  SERVICE  (COM 
BP2fBP3/BP22  $19.95.  BP5S25  95.  BP7/ 
BP8  $32,95.  BP70  S29  95  KENWOOD: 
P621  $15  95,  P821H  $21  95  PB25/26 
$24.95.  YAESU  FNB9  Si 9.95,  FNB10 
$23.95.  FNS11  $27  95,  FNB4/4A  S3695, 
U-DO-rr  INSERTS"  ICOM  BP2ST7  50. 
BP3  $16.95.  BP5  $22.95.  BP7m  $27.50. 
BP22  $17.95.  8P70  $2595  KENWOOD 
PB2I  SI 2  95.  PB21H  $18.95.  PB24/25/26 
519  95  TEMPO:  Si /2/4/ 15  $22.95  YAE- 
SU: FWB4/4A  $32  95.  FNB9  S16  95. 
FNB10  S1B.95.  AZDEN  $19  95.  "NEW 
PACKS".  ICOM:  BP5$43  95.  BP8(BASE 
CHG  ONLY)  $39  95  YAESU  FNB2 
$19.95.  FNB12  S44  95  SANTEC:  142/ 
1200  $22.95.  FREE  CATALOG.  $3  Shir> 
ping/order.  PA +6%,  VISA-M/C  +  $2. 
CUNARD.  R.O.  6  Box  104.  Bedlord  PA 
1 5522.  (814)  623-7000  BNB931 

LONG  WAVE  1750  METER  products  and 
kils  by  Curry  Communications  Please 
send  SASE  to  B52  North  Lima  St.,  Bur- 
bank  CA  91 505.  BNB932 

VOX  ACTUATED  TRANSMITTER 
49  MH*.  crystal  controlled  6-15  VOC,  1 
mA.  Standby  Circuit  Board  Kit  Only  SU* 
PER  QUALITY  $39.95  ppd.  Catalog 
$3.00.  refundable.  Advanced  Electronic 
Tech,  St©.  173.  5800-A,  N  Sharon,  Amity 
Rd.,  Charlotte  NC  2821 5  (704)  545-268 1 . 

8NS933 


VIDEOCIPHER  tl  MANUALS.  Volume  1  — 
Hardware,  Volume  2— Software,  either— 
$34.95.  Volune  3— P^ojects/SoHware, 
Volume  5 — Documenialion  or  Volume  6 — 
Experimentation.  $44.95  each  Volume 
4— ftepair,  $99  95.  Volume  7— 032/Hack- 
ing  $54.95.  Cable  Hackers  Bible— 
$34.95.  Clone  Hacker's  Bible— S34  95. 
Catalog— $3.00,  CODs  (602)  7S2-2316 
TELECODE.  PO  BOX6426-BB,  Yuma  A2 
85366-6426  BNB938 

GROUNDING  THE  AMATEUR  RADIO 
STATION,  Slep-by-step.  12-page  illus- 
trated guide  Down  to  Earth  instructions!! 
ONLY  S7  ppd!  KB4UGWS  SHACK  SOLU- 
TIONS. PO  BOK  Sai^S,  Leeds  AL  35094- 
0581,  BNB&40 

HOME-BREW-PROJECTS  LIST  SASE 
WB2EUF,  Box  708,  East  Hampton  NY 
11937  BNB943 

WANTED  IBM-PC/CLONE  AND  PACKET 
equipment  for  Russian  amaieur  emergen- 
cy radio  service — tax  deductible,  Dave 
Larsen  KK4WW.  PO  Box  341  p  Floyd  VA 
24091 .  (703)  763-331 1/382-4456, 

BNB945 

RADIO  SHACK  COLOR  COMPUTER 

Ham  software  and  hardware.  Free  cata- 
log. Dynamic  Electronics,  POB  896.  Hart- 
setle  AL  35640  (205)  773^2756.  8NB946 

YOUR  C ALLSIGN— 3 '  VINYL.  One  piece 
peel  and  stick,  any  surface.  $3.50  ppd, 
Cail-Sgns,  PO  Bo*  123.  Valley  Spnngs 
CA  95252.  BNB950 

HAM  RADIOS  DON'T  DIE!  They  just  get 
repaired  fry  K-Gor  Electronic  Repair,  Inc.. 
6154  Circle  View  Dnve  Kansas  City  MO 
541  IS.  (816)  454-6700 .  BNB952 

BANDMASTER  QUADS.  You've  seen 
Ihem  in  OST,  CO,  and  WoridmdtQ.  Rnd 
Out  why,  UHR  VHFt  HF,  Free  catalog. 
AA£r3164Cahaba  Heights  Rd,,  Birming- 
ham AL 35243.  (205)  967-6122,   BNB955 

WANTED:  Pre-1980  microcomputers  and 
publications  for  museum,  KK4WW,  Dave 
Larsen,  Blacksburg  Group,  PO  Box  1p 
Blacksburg  VA  24063.  (703)  763-331 1 . 

BNB956 

WANTED;  Your  help  donating  IBM-PC 
clone,  technical  and  call  books  for  IARN 
emergency  radio  service  in  USSR.  I  will 
personally  deliver  equipment  to  UB5WE 
David  Ursen  KK4WW  (703)  763-331 1 

BNB957 


25-420  MHZ  MILITARY  AVIATION  FRE- 
OUENCV  DIRECTORIES  tot  k:OPTH 
AMERICA— over  20.000  newly  re- 
searched listings  Send  SASE  info  to; 
fo^HAP3.  Box  754.  FI#ming!on  NJ  08822- 
0754,  (201)806-7134  BNB958 

IC3AT.  like  new.  tone  pad,  BP3  x  2.  need 
new  NiCds.  ieathe<  case,  scans*.  Si 25. 
PPD.  Lin  Hamilton  NJ6Y.  t  *  50  Caprtol  Or. 
84,  San  Pedro  CA  90732.  BNB9S9 

FREE  Ham  Gospel  Tracts,  SASE.  N3FTT. 
Sl33Gramercy,  Clifton  His  PA1901B, 

BNB960 

WANTED:  Ten-Tec  544  transceiver  with 
262m  power  supply.  N1GQV  Geoff  Burns, 
101  Ranioul  St.,  Apt.  211,  Beverly  MA 
01915  (508)  927-4120.  BN8961 

MACSAMUEL  MORSE  CODE  TUTORI- 
AL SOFTWARE  for  Ihe  Macintosh^ 
Speeds  to  90  wpm  Standard  or 
Farnsworth  mode.  Random  character  and 
word  generation.  Random  QSO  Simula- 
[ion  Also,  send  code  from  your  own  text 
files  Send  $22  00  pi  u  s  $2  00  shi  ppi  ng  and 
handling  to:  Avant  Systems,  P.O  Box 
5437.  Pittsburgh,  PA  1 5206.         BNB962 
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GORDON  WEST 

RADIO  SCHOOL 


#04  2VDAY  NOVICE $22,95 


112-page    textbook 
two  stereo  coda 
learning  tapes 
sample  5  wpm 
Novice  code  test 
over  $50  in  radio 
manufacturers' 
discount  coupons. 


=fl1   COMPLETE  NOVICE  .  .  .  $62.95 

2  theory  tapes,  2  textbooks,  FCC 
Rute  Book,  4  code  tapes,  code  oscillator 
set,  examiner  test  packet,  and  over  $50 
in  radio  discount  coupons. 

=02   NOVICE  CODE  COURSE    $32.95 

6  cassette  tapes  make  It  easy  to 
learn  the  code  from  scratch. 

#07A  2-WEEK  TECH    .  .  .  „  $22,95 

This  Technician  course  Includes  2 
theory  tapes  and  1  illustrated  textbook, 

#05  COMPLETE  GENERAL  .  $62.95 

6  code  tapes,  4  theory  tapes,  and  2 
textbooks.  Idea*  for  upgrade  from 
Novice  to  General. 

•  #06  GEN.  CODE  COURSE  .  .  $32.95 

This  General  course  includes  6 
tapes  for  speed  building  from  5  to  13 
wpm. 
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I 
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I 


I 


I 


I 


#Q8B  COMPLETE  ADVANCED  $62.95 

This  Advanced  course  includes  4 
theory  tapes,  1  textbook,  and  6  code 
tapes  (13  to  22  wpm), 

#09  ADV.  THEORY  COURSE    $32.95 

4  tapes  and  1  Illustrated  textbook 

#10  COMPLETE  EXTRA $62.95 

4  theory  tapes,  1  textbook,  and  6 
code  tapes  (13  to  22  wpm), 

#12  EXTRA  THEORY  COURSE  $32.95 

4  theory  tapes  arid  1  illustrated 
textbook  for  Extra  class  theory, 

#11  EXTRA  CODE  COURSE      $32.95 

6  tapes  for  speed  building  from  13 
to    22   wpm    for   the    Extra   code   exam. 

#13  BRASS  KE Y  &  0SC $25.95 

#15  PLASTIC  KEY  &  OSC,  ,  .  $21,95 
SINGLE  C00E  TAPES 

£10,95  each  Including  shipping 

#19  5  wpm  Novice  QSO  tests 

#20  5  wpm  Random  Cod© 

#21  5-7  wpm  speed  Builder 

#22  7-10  wpm  Speed  Builder 

#23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  Speed  Builder 

#25  12-15  wpm  Calls  &  Numbers 

#26  13  wpm  Random  Code 

#27  13  wpm  Test  Preparation 

#28  13  wpm  Car  code 

#29  13-15  wpm  Speed  Builder 

#30  15-17  wpm  Speed  Builder 

#31  17-19  wpm  Speed  Builder 

#32  20  wpm  Random  Code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  Car  Code 

#43  3-15  wpm  Code  Review 

#40  12-21  wpm  Code  Review 


PtIobs  include 
imppirif  &  handling 
IL  residents  atna  5W*% 


RADIO  AMATEUR  CALLBOOK  INC 
925  Sherwood  Dr.,  Lake  Bluff,  IL  60044 
Mon.-Fit  8-4pm  (708)  234  6600 
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For  the  Latest  in  Repeater  Technology 

Go  with  the  Leader 

SPECTRUM 


Basic  SCR  7  7 


<\  »vo  /* 


10-40  Watt  Units 

2M.  220,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  WoHdJ 


IteP 
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220  MHz 
440  MHz 
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10-150  Watts 


SCR-1000A2Mor220 
REPEATER  W/1S0  WL  2M  Amp 
&  30A  POWER  SUPPLY. 
(All  items  available  separately) 

Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.AP. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters—the 
world  famous  Deluxe  SCR1000A-VHF 
or  SCR4000-UHF,  and  the  haste  low 
cost  line  of  SCR77s. 

The  SCR77  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years.  However,  all  of  the 
"bells  &  whistles"  have  been  eliminate 
ed— at  a  large  cost  savings  to  you!  The 
SCR77  is  a  real  "work-horse"  basic 
machine  designed  for  those  who  want 
excellent,  super-reliable  performance 
year  after  year— but  no  frills! 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  built-in '  options, 
then  you  want  our  SCR1000A  or 
SCR4000. 

Aft  available  with  Autopatch/Reverse 
Patch/Landline  Control;  TouchTone 
Control  of  various  repeater  functions; 
*PL';  "Emergency  PwrMD;  High/Low \ 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Fitters;  Power  Amps,  etc. 


Complete  Line  of  VHF/UHF  Rcvr.  & 
Xmtr.  Link  Boards  &  Assemblies 
also  available.  Pius  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICA  TIONS  CORP. 


1055  W.  Germantown  Pfc,  S10  •  Norristown,  PA  19403  •  (215)631-1710  •  TEtEX:  846-211" 

FAX:  (215)  631  -5017  circle  si  on  reader  service  card 


Uncle  Wayne's  Bookshelf 


Q1P22  •  The  Packet  Bad  id 
Handbook 

by  Jonathan  L.  Mayo  KR3T 
>L. .  an  excellent  piece  of  work. 
Well  worth  reading  for  both  the 
experienced  and  the  new  paeka- 
teer ...  trie  definitive  guide  to  ama- 
teur packet  operation. '  " 

— GwynRecdy  WIBF1. 
Ont> $14.51) 


03C09  •  Shortwave 
Clandestine  Confidential 

by  Gerry  L.  Dexfer 

Fascinating  reading— cavers  all 
clandestine  broadcasting,  country 
by  country;  tells  frequencies,  other 
unpublished  information:  spy,  in- 
surgents, freedom  fighters,  rebel, 
anarchist  radio,  secret  radio.  Cur- 
rent publication .  84  pages     $8,50 


VIS  Study  Cards 

Advance  the  easy  way  wiih  VIS  Study  Cards,  Compact,  Up-to-date  Flash 
Cards  with  Key -words,  Underlined,  Qui*  on  back,  Formulas  worked 
out.  Schematics  at  your  fingertips.  Used  SUCCESSFULLY  by  ages  6 
lo  8  IE 

NOVICE  VIS  01  SI  1.95 

TECH  VIS  02  10.9*5 

GENERAL  VIS  03  9*95 

ADVANCED  VIS04  15.95 

KXTRA  VIS  05  14.45 


Lanze  Code  Programs— (Avail able  on  5Vk "  disk.) 

Inexpensive  complete  \tudy  guide  code  programs  for  both  the  C64;'J2S 
Commodores  and  the  IBM  compatibles.  Programs  include  updated  FCC 
questions,  multiple  choice  answers,  formulas*  schematic  symbols,  di di- 
grams, and  simulated  fVEj  sample  test. 

IBM  Part  H       Commodore  Pari  ft 


Novice 

IBMUI 

Tfech 

IBM02 

General 

IBMU3 

Advance 

IBM04 

Extra  (New  Pool) 

IBM  05 

COMOt 
COM02 
CGM03 
COM04 
COM05 


Price 

S  14.95 
$14.95 
$14,95 

519,95 
SI  9. 95 


IBM 97  •  Amateur  Radio  Part  97  Rules  {includes  updated,  revised 
Commissions  Rules,  September  30,  1989)  5  "A"  disk  IBM  compatible 
only.  fc>.95 


10M012  *  Map  Library  by  Radio  Amateur  Cattb&ok  Inc. 

Includes:  I  Prefix  Map  of  the  World  4-color  40"  x  28" 

I  Map  of  North  America  4-colur  3D"  x  35" 
I  Great  Circle  Chart  of  the  World  4-color  30"  x  35 " 
1  World  Atlas  4-color  20  pages  c  I J  nji 


ARRL  BOOKS 


AR22O0  'Antenna 
Impedance  Matching 

by  Wilfred  <\.  Carort 
Advanced  amateurs,  antenna  design 
engineers,  technicians.  Most  com- 
prehensive book  written  on  using 
Smith  Charts  in  solving  i impedance 
matchi  ng  pr  oblc  ms .  $  1 5 .00 

A R 2472  *  Tune  In  the  World 
with  Ham  Radio  Kit  (8th  eri) 

Brand  New  Edit  ion.  Easier  to  read . 
revised  lex  I  covers  the  question 
pools  on  Novice  exams  given  on 
November  T ,  1 989  and  later.  Cnde- 
tcaching  and  code -practice  cas- 
settes included  in  the  kit.      $19,1)0 

AR2464  •  Tune  In  the  World 
Book  only.  £14,00 

AR2197  •  Data  Book 
Valuable  aid  in  the  RF  design  cngi 
neer.  technician,  radio  amateur, 
and  experimenter  Commonly  used 
tables*  charts,  and  those  hard-io- 
remember  formulas.  $12,00 

ARA34I  *  Interference 

Handbook 
Written  from  an  RF1  sleuth's  per- 
spective. His  experience  in  solving 
i  nterference  problems .         $  1 2+0G 

AR287E  •  WlFB's  Help  for 
New  Hams 

by  Doug  DeMaw  WtFB 
Guides  the  newcommer  through 
the  ma*e  of  new  operating  and 
technical  procedures.  Put  together 
a  station  and  get  on  the  air,  $10,00 

AR226  *  Operating  An 

Amateur  fl  ad  io  Stat  io  n 
Designed:  lo  answer  the  basic  qucs- 
tions  the  beginner  may  have  about 
equipment  antennas,  and  proce- 
dures. £1,00 


AR1670*  ARRL  1990 

Handbook  (67th  ed . ) 
Over  1200  pages  and  over  2 1 00 
fables,  figures,  and  charts.  New 
antenna  projects  include  three 
high-performaneeYagis  for  1 44, 
220,  and  432  MHz  designed  by 
Steve  Powtishen,  K I FO       £33.00 

AR04O2  •  Solid  State  Design 
Chock  lull  of  good,  basic  informa- 
tion—circuit designs  and  applica- 
tions: descriptions  of  receivers, 
transmitters,  power  supplies ,  and 
test  equ  ipme  nl .  %  1 2  J  M 1 

AR2065  -  ARRL  Antenna  Book 
Represents  the  best  and  most  high- 
ly regarded  information  on  antenna 

fundamentals,  transmission  lines, 
design,  and  construction  of  wire 
antennas  $18,00 

AR 1  OMo  •  ARRL  Operating 

Manual 
Packed  with  information  on  how  to 
make  the  best  use  of  your  station, 
including:  interfacing  home  com- 
puters. OSCAR  r  VHF-UHF.  con- 
testing. $15.00 

AR0356  •  Morse  Codes 

The  Essential  Language 
by  L.  Peter  Carnm  Jr.  WJDKV 
Tells  of  evolution  from  straight  key 

to  computers,  Gives  practical  ad- 
vice on  learning  the  code  and  its 
modern-day  uses..  $5^00 

AR15IX)  ■  Radio  Frequency 

Interference 
Contains  information  to  help  solve 
RF1  problems.  Good  technical  ad- 
vice from  ARRL  staff  on  interfer- 
ence from  transmitters  and  electri- 
cal devices.  $5.00 


1 6542  •  Shortwave 
Propagation  Handbook 

by  George  Jacobs  W3A.SK 
and  fed  Cohen  N4XX 
New  revised  edition.  Contains  up- 
lo-the  minute  information  and 
charts,  and  guides  you  through  pro- 
ducing your  own  propagation  data, 
I  54  pages ,  pape  rback .  £9, 95 

01  pt>44  *  44  Power  Supplies 
for  Your  Electronic  Project 
by  Robert  J.  f 'mister  and 
Jonathan  L.  Mayo 

Written  at  the  basic  level,  perfect 
lor  the  beginner,  The  reader  is 
given  enough  electronic  theory  to 
understand  the  concepts  explained 
throughout  the  book.  $15.95 

1 0W02O  •  N6RJ  Original  2nd 

Op  fry  Jim  Rufferty  M6RJ 

A  new  edition  in  an  easy-to-tise 
" wheel"  format.  Simply  dial  the 
prefix  and  instantly  have  avai table 
Beam  headings.  Continent  identifi- 
cations. Zone  idenlicaiion.  Postal 
rates,  and  more.  SH.95 

I6PD6*  Packet  Users 
Notebook 

fry  Suck  Rogers  K4ABT 
Over  90  diagrams  show  tried  and 
true  connections  for  popular 
TNCs,  transceivers,  and  comput- 
ers. A  genuine  nuts-and  bolls"  how- 
to-do  manual.  Brand  new!     $ft.9§ 

mmi  *  The  World  Ham  Net 

Director/  by  Mike  Witkowski 
New— second  edition  now  over 
600  net  listings.  This  book  intro- 
duces the  special  interest  ham  radio 
networks  and  shows  you  when  and 
where  you  Can  tune  them  m.  £9.50 


AR2286  *  Fl  rst  Steps  tn 
Radio  by  Doug  DeMaw  W1FB 

Scr  ies  of  QST  art  iclcs ,  Bas  ic  e  x pla- 
nations  of  circuit  components;  See 
components  assembled  into  practi- 
cal circuits  and  how  the  circuits 
make  up  your  radio  gear.       £5*00 

A R 2960  *  Transmission 
Line  Transformers  (2nd  Ed) 
by  Dr.  Jerry  Sevick  W2FMI 
Brand  New!  More  practical  de- 
signs, more  specific  information 
on  construction  techniques  and 
sources  of  material  and  more  de- 
signs for  antenna  tuners,  hybrids. 
and  for  the  VHF  and  I) HF  bands. 
272  pp.  $20. 00 

AR0194  *  Antenna 
Compendium    Vol.  T 

Materials  on  verticals,  quads, 
loops,  Y;igis.  reduced  size  anten- 
nas, bat  mis,  Smith  Chans,  Anten- 
na polarization,  and  other  interest- 
ing subjects.  £10,00 

AR2S45  *  Antenna 

Compendium    Vol,  2 
4  2  papers  covering  verticals, 
yagis,  quads,  multiband  and  broad- 
band systems,  antenna  selection, 
and  much  more,  £12,00 

AR0488  •  WIFB's  Antenna 
Notebook 

by  D&ug  DeMav  WtFB 
Get  the  best  performance  out  of 

unobtrusive  wire  antennas  and  ver- 
ticals. Build  tuner  and  SWR 
bridges,  £8.00 

AKU.HU  »  QRP  Notebook 

by  Doug  DeMaw  WIFS 
Presents  construction  projects  for 
the  QRP  operator,  from  a  simple  I 
watt  crystal -control  led  transmitter 
to  more  complex  transceiver  de- 
signs. $fi.!KI 


0ID29*  The  Illustrated 
Dictionary  of  Electronics 
(4th  Ed.  1988} 

by  Rufus  P.  Turner 
and  Stan  Gibilhco 
Over  450  detailed  drawings  and  di- 
agrams. Over  27,000  terms  are  ad- 
dressed in  650  pages.  Provides 
clear,  brief,  and  easy-to-under- 
siand  definitions.  An  excellent  dic- 
tionary for  the  hobbyist  or  profes- 
sional $24,95 

15AO02  •  Scanner  and 
Shortwave  Answer  Book 

by  Bub  Grove 
Whether  you  have  difficulty  calcu- 
lating world  time  zones  or  are  try- 
ing to  figure  out  kiloherl?.,  mega- 
hertz, and  meter  band,  this  book 
wi 1 1  provide  the  answers .     $1 3.95 

IOF090  *  1990  International 

Call  book 
Lists  500,000  licensed  radio  ama- 
teurs in  the  countries  outside  North 
America.  Covers  South  America. 
Europe,  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii 
and  the  U.S.  possessions ).  530.00 

05A95  *  Easy-up  Antennae 
for  Radio  Listeners  and 
Hams         by  FJward  M+  Noil 
Like  to  learn  how  to  construct  low- 
fosi,  easy- to-erect  antennas?  Easy- 
up  Antennas  will  help  you.  £16,50 

UID4U  •  DX  Power: 
Effective  Techniques  (or 
Radio  Amateurs 

by  Eugene  B.  Tdton  K5RSG 

256  pages.  I  Oil  lust  rations     S9,50 


ARI250  »  Log  Book- 
Spiral 


53,50 


ARRL  License  Manual 
Beginning  with  lime  m  tfye  World 
yvith  Ham  Radio  for  the  Novice  aial 
progressing  through  the  critically 
acclaimed  ARRL  License  Munuat 
series  for  the  Technician  ihrtmgh 
Extra  Class;  accurate  ieu  explana- 
tions 0<  the  material  covered  along 
with  FCC  question  pools  and  an- 
swer keys, 

AR2375  •  Technician  Class 
AR23p  *  General  Class 
AR0I66  •  Advanced  Class 

Each  %6M 
A  R2  J9 1  +  Ex  t  ra  Class       £3 .00 

AK04I0  *  Vagi  Antenna 

Design 
Hum  Rtuiiv  published  a  series  of 
articles  on  Yagis,  The  material 
from  these  articles  thai  is  presented 
here  was  poEished  and  expanded  by 
Dr.  Lawson. $15,00 

AR2073  ■  Novice  Antenna 

Notebook 
Novices  will  learn,  among  other 
things,  how  antennas  operate,  and 
what  governs  theLr  effectiveness 
for  shon-  and  long-distance  com- 
munication, $8.00 

AR0437  *  ARRL  Repealer 

Directory  1990^1991 
Almost  18,000  listings  (including 
updated  listings  for  MS.  GA.  SC. 
NC,  TN.  KY.  WV.  and  VA)  with 
over  2200  digipeaters.  Band  plans, 
CTCSS  (PLTK)  Tone  Chart,  compi- 
lation of  frequency  coordinators, 
ARRL  Special  Service  Clubs,  and 
beacon  listings  from  1 4 MHz  to 
24C3H/..  $6.00 

AR20S3  *  Complete  DXer 
2  nd  Ed  ♦    by  Bob  Lacker  W9KNI 
Leant  how  to  hunt  DX  and  obtain 
ha  rd  -to-flet  QS  L  cards .        1 1 2.00 

AR3 169  *  ORP  Classics 

Collection  of  anicles  from  last  15 
y rs.  of  ARR  L  publ  ications  on  bui  Id- 
ing  receivers,  transmi tiers,  tran- 
sceiver, accessories.  288  pp.  $12.00 


I  02C3O  •  The  Commodore 
Ham's  Companion 

by  Jim  (iruhbs  K9FJ 
1 60  pages  of  useful  information  on 
selecting  a  Commodore  computer 
for  the  ham  shack,  where  to  find 
specialized  programs,  the  Com- 
modore-packet  connection,  and 
more!  $9.50 

03 s  1 1  *  Shortwave  Receivers 
Past  and  Present 

Edited  by  Fred  J.  Qsterman 
Concise  guide  to  2004  shortwave 
receivers  manufactured  in  the  last 
20  years  Gives  key  information  on 
each  model  including  coverage, 
display,  circuit  type.  performanceh 
new  value,  used  value,  etc.  Photos 
on  most  models.  The  Blue  Book  of 
shortwave  radio  value,  1957,  104 
pages,  S'^x  II.  $6.95 

05K24  •  Radio  Handbook, 

23rd  Ed.  Witiiam  L  OrrWGSAI 
840  pages  of  everything  you  want- 
ed to  know  about  radio  communi- 
cation. Indepth  study  of  AC/OC 
fundamentals.  SSB>  antennas,  am- 
plifiers, power  supplies,  and  more. 
$29hS0  hard  cover  only 

03R0J  *  World  Press  Services 
Frequencies  (RTTY) 
by  Thomas  Harrington  W$OMV 
A  comprehensive  manual  covering 
Radioteletype  news  monitoring^ 
contains  all  information— antenna, 
receivers,  terminal  units,  plus 
Lhrec  extensive  frequency  lists. 
Covers  65  World  Press  Services 
broadcasting  in  English.  'The 
Original  Press  Book,"'  84  pages. 

is.  50 


AK0477  •  Low  Band  OX ing 

How  to  meet  the  challenges  of  the 
different  forms  of  160,  80,  and  40 
meter  propagation  with  effective 
antennas,  equipment,  and  operat- 
ing strategies .  $  1 0 ,00 

AR2030  *  Your  Gateway  to 

Packet  Radio  2  nd  Ed  it  i  o  n 
Filled  with  information  for  a  I!  ama- 
teurs. Tells  everything  you  need  to 
know  about  this  popular  new 
mode:  how  to  gel  started,  equip- 
ment you  need ,  and  more .    $  I Z  .00 

AR2456  *  FCC  f*ule  Book 

(8th  ed) 
This  New  Edition  is  almost  50% 
fatter.  The  tutorial  chapters  in  the 
front  of  the  book  are  a  major  up- 
grade over  the  previous  editons.  A 
must  for  every  active  radio  ama- 
teur $9.00 

AR2371  *  Hints  and  Kinks 
Find  the  answer  to  that  tricky  prob- 
lem. Ideas  for  setting  up  your  gear 
for  comfortable  and  efficient  oper- 
ation. $8.00 


1?j;    J!.-  ii  .:-  ■   ■   IIutIUV-CA  fl 

AMATEUR 
RADIO 

■-i-i...|iit  l.'lill-ll 


AR2 103  •  Satellite  Ant  no  logy 

The  latest  information  on  O^CAKs 
9  through  1 3  as  wetl  as  the  RS  satel- 
lites. Information  on  the  use  of  di- 
gital modes,  tracking,  antennas, 
RUDAK4  microcomputer  and 
more!  $5*00 


AR0046*  Satellite 

Experimenters  Handbook 
Under  one  cover  is  what,  the  Ama- 
teur Radio  Operator  needs  to  know 
in  order  to  communicate  through 
OSCAR  satellites.  $10,1X1 


AK239H  *  Space  Almanac 

by  Anthony  R,  Curtis  KSKXK 
Extraordinary  book.  Captures  I  he 
breathtaking  recent  news  from 
space,  includes  about  40  pages  on 
Amaieur  Radio  satellites ,  Find  al- 
most anything  you  might  want  to 
know  about  man's  trip  to  the  stars, 
960  pages.  $20,00 


0LB65  *  The  Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Editon 

by  Clay  Laster 

Combines  theory  and  practice  in  an 
easy -to -understand  formal,  and 
provides  information  for  choosing 
and  installing  radio  receivers  anc; 
transmitters,  antennas,  transmis- 
sion lines,  and  test  equipment.  40C 
pages.  291  illustrations.       $16.5(1 

10D090*  1990  North 
American  Callbook 
Lists  over  500fGOQ  licensed  radic 
amateurs  in  all  countries  of  North 

America.  Gives  calls,  names,  ant 
address  information,  S2K.04 

07R25  *  The  RTTY  Listener 

by  Fred  (htermat. 
Compiles  issues  I  through  20 of  tht 
RTTY  Listener  Newsletter;  Con 
tains  up-to-date,  hard-to-find  in 
formation  on  advance  RTTY  ant 
FAX  monitoring  technique*  am 
frequencies.  I56pp  $i*.*i 

05G63  *  Commodore  64 
Troubleshooting  &  Repair 
G  U  Ide  by  Robert  C.  Brenn  e 
This  book  will  guide  you  step  b] 
step  through  the  complexities  o 
making  simple  repairs  to  you 
Commodore  64.  $I9+SI 

05CI6  •  C64^iaa  Programs 
for  Amateur  Radio  & 
Electron  JCS  by  Joseph  Car 
The  elect roniei  hobbyist,  pro 
grammer,  engineer,  and  techniciai 
will  enjoy  the  task-oriented  pro 
grams  for  amateur  radio  and  elec 
tronicsinthis  book,  $14.5- 

0IA87  *  The  Shortwave 

Listener's  Antenna 

Handbook  by  Robert  J.  Tratste 
If  readers  are  looking  for  ways  t> 
beef  up  their  shortwave  receptio 
capacity  and  increase  listening  en 
joy  mem,  this  handbook  can  slw 
how  to  accomplish  it  easily  and  ir 
expensive  $12.0 

l2E7fi  •  Basic  Electronics 

Prepared  by  ike  Bureau  £■ 
Affl  vol  PersQnm 
Originally  prepared  fur  Navi 
Training  courses  and  thorough! 
revised  in  1972— now  essentially 
new  book.  Cover  the  important  m 
peels  of  applied  electronics  an 
elec  t  ronics  commun  icatio  ns . 
567  pp,       S1U,9 

121-41  *  Second  Level  Basic 
Elect  roni  cs  Prepared  by  d 
Bureau  of  Naval  Persons 
Sequel  to  Basic  Electronics .  [ho 
Ough  treatment  of  the  more  at 
vanced  levels  of  applied  electroi 
ics.  Fundamental  knowledge  < 
electronics  is  assumed.  Covera^ 
includes  microwave  receiving  ar 
transmitting,  Test  in  orderly  fasl 
ion  and  hundreds  of  excellent  di. 
grams.  325  pp.  $7.Ji 

1GM44  *  World  Atlas 
by  Radio  Amateur  Callbuuk  in 
20  pp.  of  full  color.  8*  *  x  10ft 
contains  North  Polar  projection  i 
the  world-  maps  of  all  seven  com 
ncnts.  West  Indies/Caribbean  are 
a  nd  Pacific  Ocean .  %$.  I 


35BDQ  •  Solid-State  Projects 
You  Can  Build 

br  Rudolf  f.  Graf 
(jennet  j  Hhairn 
Have  you  scorched  for  challeng mg 
iffitovatitrc  projects,  Imagi  natively 
leitgnsdiffl)  skillfully  denuded  to 
iiiniulute  your  own  creative  think- 
ine'1  II  sn.lhisboolt  «SJ  ^(ilk-h  lm 


you! 


SI  0.50 


5JR02  *  RTTY  Today 

by  Offtt  Ingram  KdTWJ 
The  new  and  nnh  up-to-*dale  RT- 
TY book  in  existence-  Cmeri  ill 
tot*  of  RTTY— RTTY  inJ  Home 
Computer*  - most  comprehensive 
RTF Y  guide  ever  publ  ished  FuJ  I  y 
JOillltrtiMl   A  must  for  K  Tf  T  fans 

IIJumcN. S8.5Q 

I20J  *  The  Commodore 
Ham's  Companion 

fry  Jim  Grubbx  K9Et 
1 60  picas  of  use  ful  i  n  I  urination  on 
selecting  a  Ornimodore  computer 
for  the  ham  sfeaclu  wr**e  to  find 
tpeciahfcd  programs,  the  Com 
modorc-  packet  connect  mo.  and 

19  JO 


uiAVii  *  All  About  Cubical 
Quad  Antennas 

by  William  Orr  W6SAI/ 
Smart  Cowan  W2LX 

The  ■■Classic"'  on  Quad  design, 
theory,  construction,  operation. 
New  feed  and  matching  ftyslems. 
New  dm  u.  $9,50 

IDA  144  •  The  Radio  Amateur 
Antenna  Handbook 

b  i  W  ^/«tm  Orr  W6&U 
Smart  CflwoaHiia 
Y^i  beam  theory,  construction, 
operation  Wire  beams,  SWR 
curves  Matching  sy stems,  A 
"rani1 '  for  lercous  DXer*  $1 1 .50 


UM22I  *  OSUilitary 

Com  muni  cat  ions  (Part  1) 
Deals  with  US  Military  corn  mum - 
ration  channels  on  shortwave, 
Cover*  frequencies,  background 
3ft  point  En  point  frequencies  for  a  he 
Philippines,  Japan  and  Korea,  Jndi- 
in  and  Pacific.  Oceans,  and  more. 
1UZ  pages $13,95 

BM222  +  U$Htirtmiy 

Communications  (Part  2} 
Coven  US  Coastguard.  NASA. 
ZAP,  FAA,  Dept  of  Energy,  Fed- 
eral Emergency  Management 
Agency,  Disaster  Communica- 
tions, FCC.  Dcpt .  of  Justice  From 
I4KC|u<KI73KC.  79  pages. 
El2.PS 

MM223*  US  Military 

Communications  (Pari  3) 
This  part  completes  the  vast  overall 
frequency  list  of  US  Military  ser- 
vices, from  8993  KC  to  27,944 
kC  7*  pages  SI2.95 


15DMO*  1 990  Shortwave 
Directory    6th  Editron 

by  Hob  Grove 
An  excellent  reference  for  Nnnh 
Amcricun  shortwave  listeners,  this 
LJXcr'v  hi  hie  is  e  rami  mil  with  up 
o-date,  accurate  frequency  and 
u*r  informal  km  from  JDKH?  lo 
*0KH/  410,50 


IDA  Mo  •  Simple,  Low-coat 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  W6SAI/ 
Stuart  Cowan  W2i*X 
All  New!  Lou -cost,  muln -band  an- 
tenna*, inexpensive  hcarm  "ln- 
vuihle"  antennas  for  hams  in 
"tough"  kcatkras!  New  data 

111,50 

I0AM2  •  AH  About  Vertical 
Antennas 

b\  William  Orr  WAS  At 
Stuart  Cowan  WIfJC 
Effective,  low -cost  vertical!  10- 
160  m,  -DX,  muitiband;  compact 
verticals  for  small  spaces,  ground- 
ing: test  equipment;  lighten  my . 

$10.50 

IOA347*  All  About  VHF 
Amateur  Radio 

by  WUUam  Orr  WbSAl 
DX  pmoagattun.  VHF  Vagi  and 
Quad  beams*  repeater*  and  how 
they  wort,  OSCAR  satellites  and 
how  to  u  w  them .  $  1 1 .  95 

I6A24  *  Vertical  Antenna 
Handbook,  2nd  edition 

byPautHUcNoTL 
A  cht&sk  Reprinted  with  update*;, 
including  an  addendum  on  antenna 
design  for  160  meters.  Also,  feed- 
ing and  matching .  short  verticals, 
ground  effects .  and  more. 
1 39  pages,  paperback  S9.95 

09V 1 1  *  The  Bask:  Guide  to 
VHF.  UHF  Ham  Radio 

by  Edward  M.  Soil 
This  hook  provides  a  firsl  rate  in- 
troduction in  life  on  the  2d  and 
1 .25  meter  bands  as  well  as  23. 33. 
and  7(1  CM  S*M 


04M54  ■  GGTE  Horse  Tutor 
Floppy  dak  for  IBM  PC,  XT.  AT. 
and  compatibles  Learn  the  Inter- 
national Morse  code  or  improve 
vour  capabilities.  One  diskette  will 
take  you  from  beginner  through  ex- 
tra class  m  Ciliiy  sclf-paCcd  lessons. 
Standard  or  Fam*  worth  mode. 
Code  speeda  from  I  to  over  100 
words  per  minute  -  S 1 9,50 

05E94  *  Crash  Course  In 
Electronics  Technology 

by  Loms  E.  Frtn&ijr. 
With  a  proven  formal  of  pro- 
grammed instruction,  mis  book 
teaches  you  the  basics  of  electric  try 
and  electronics  in  a  step- by -step. 
easy-to-MrKtersiqnd  fashnm  $31.50 

OIB033  ■  Talk  To  The  World: 

Getting  Started  In  Amateur 

Radio  by  James  P,  Dux  K3JD 

and  Morton  Ktyser  S3MK 

Provides  information  and  practical 

tips  on  ohuinuuj  a  novice  license, 

Authors  (ale  the  mystery  cad  of 

tcchmcaJ  and  procedural  xvpects  of 

bam  radio.  411.50 

09S42  •  The  Scanner 
Listener  s  Handbook 

by  Edward  $oamre  N2BFF 
Get  the  most  out  of  your  seamier 
radRi.  Covers  getting  started ,  scan- 
ners and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
controlled  monitoring,  more. 

VI  4.95 


03S2O8  •  Radioteletypa 
Press  Broadcasts 

by  Mkhati  Schaay 
Covers  schedules  of  Press  Services 
by  time,  frequency,  and  country 
broadcasting  in  English*  French. 
German.  Spanish,  and  Pnnujguesc. 
Detailed  Press  Agency  Portraits, 
120  pp  112.95 

OlCft)  *  Master  Handbook 
of  1001  Circuit*— 
Solid-State  Edrtion 

by  Krndail  Webxttr  JWssmmu 

Outstanding  reference — electron- 
ics hobbyists  and  professionals  will 
never  have  to  search  for  schematics 
again-  Completely  updated,  the 
book  is  thoroughly  indexed  and  all 
1 00 1  circuits  are  clearly  II I  List  rat- 
ed, 420  pages,     $19.50  .soft  cover 

I  IT  KB  *  Tune  In  on  Telephone 
Calls  At  Torn  Ktuitel  K2AES 
Fomurtrd  4s  a  frequency  h*t  with 
detailed  description  of  each  service 
and  its  location  in  RF  tpcclrum 
Pro\  ides  bssic  mformabon  for  casu- 
al listeners  getting  started  and  de- 
tads  for  ardent  enthusiasts  $12.95 

09P3J  •  The  Pirate  Radio 
Directory  1990  Edition 

by  Genrge  Zeller 
Contains  data  on  some  If  Hi  pirate 

stations uc 1 1 ve  during  llHW  How  to 
tune  in  pirate  broadcasts  and  g.ct 
QS  Ln  1  rom  the  stations  S7,*S 


THE  WORLD    $4.00 


How  can  the  World's  Best  DX  Map  cost  only  $4.00?  Obvi- 
ously .  a  swnous  blunder  which  you  should  lake  advantage  of 
before  we  discover  it.  This  \s  the  only  world  map  in  hluck 
and  while  so  you  can  color  in  the  countries  as  you  work  them! 
Further,  it  has  almost  all  of  the  official  IARU  400  countries 
on  it,  which  no  other  map  at  any  price  hiisr 


CODE  TAPES 


OlTOi  •  Transmitter 
Hurtling:  Radio  Direction 
Finding  Simplified 
by  Jostph  D.  Moeti  KKH  and 
Thomas  ft  C*He*  WS6LY.Z 
336 pages.  M  iUusts  S17,» 

U3K2QS  *  Guide  to  Radio- 
teletype  (RTTY)  Stations 

by  J.  Kfitiftenfuss 
Updated  book  covers  ah  RTTY  na- 
tions from  .lMHz-30MH/-  Press. 
Military*  Commercial.  Meteo, 
PTTs,  Embassies,  and  more. 
105  pp  S12.W 

l?SO0?  -  Communications- 
Satellites  (3rd  Edition) 

by  Larry  Van  Horn 
Chapters  on  channehzation  hand 
pJa.n.s.  ir,in5poTifder  idem iiu.n ion, 
inierruiiiunul  sjitellites.  more.  $7.1)0 

07A66  *  Aeronautical 

Com  munical  ions  Handbook 
by  Robert  t.  fcvam 
F.xhamnvCi  wholarty  treatment  of 
shortwave  arn»auiieaJ   listening 
Well  orfathzed.  yp-to-date. 
266  pp.  SI  9, 95 

07R2li  *  A  Radio  Journal 
1912-1940 

by  fa™.!  Remtaker  W9CRC 
A  foci  nut ing  trip  through  time. 
Easy  to  read  and  informative,  edu- 
cational and  entertaining.  A  nip 
down  memory  lane  to  the  early 
days  of  radio.  $X95 

:0M£Nu  •  Computing  Across 
America 

by  &errn  £  Robtm  S4SRVE 
Roberts  has  Written  articles  for  73 
Magazine  about  the  technical  as- 
pects of  his  US  tour  on  hi*  recum- 
bent bicycle.  Covers  his  adven- 
tures, people  he  met,  and  places  he 
saw.  II  your  lifestyle  seems  a  little 
confining,  read  this  book.      $9.95 


Q3S04  •  The  Hidden  Signals 

on  Satellite  TV 

by  Thomas  P,  Harnngum 
and  Bob  Cooptr  Jr* 
New  book  «hows  and  tells  how  to 
tune  i  n  the  many  thousands  of  Tele- 
phone, Data.  Telex,  Teletype.  Fac- 
simile Signals  on  most  of  the  TV 
Satellites,  covers  equipment, 
hookup*,  where  to  tune,  Only  book 
covering  these  secret  signals  on  the 
satellites,  ptui  all  subcamcrs. 
234  pp.  $19.50 


06S57  •1990  Passport  to 
World  Band  Radio 
by  tmrrnatwnat  Broadcastm?; 
Semcrj,  Ijd. 
You  can  have  the  world  at  your 
fingertips.  You'll  get  the  latest  sta- 
tion and  time  grids,  the  1990 
Buyer's  Guide  and  more.  384 
pages.  SI  4.50 


01P6S  ■  Pirate  Red  Jo  Stations: 
Tuning  Into  Underground 
Broadcasts  byAndrmR.  Yadtt 
While  it  may  be  illegal  to  operate  a 
pirate  station,  there  aren't  any  laws 
against  listening  to  one.  Compre- 
hensive guide  lo tuning  in,  identify- 
ing r  and  contacting  the  most  unpre- 
dictable stations  on  the  radio 
spectrum.  192  pp.  $12,50 

0IA7O  •  Practical  Antenna 

Handbook  by  Joseph  Jy  Carr 
Will  help  you  design,  build,  modi- 
fy, and  install  your  own  antennas. 
Carr.  a  20-year  veteran  of  technical 
writing,  has  a  unique  ability  to 
present  cornptea  techtucaJ  concepts 
in  an  eas>- to  understand  way. 
4tnpp    QL50 

1IF52  *  FerreUs  Confidential 
Frequency  List 

Compiled  by  A .  G.  Haitigey 
All  frequencies  from  4MHz  2HMKz 
covering  ship,  embassy,  areo.  Vol- 
mct.  Interpol,  numbers,  Air  Force 
One/Two .  more .  376  pp .     $1  i.50 


tMfdmtmrr *j  rV  htkvA' frrutt  Im  ht  a wmatrmrtidr t+mmpk t&ttmm  iSt a  r 
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Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  faxt  or  our  Bulletin  Board.  All  payments  are  to  be  in  US    ' 
funds.  Allow  3  weeks  for  delivery.  | 


Xm    "Grtirsis"  iS.9S 

w pin- This  is  the  beginning 
ipe,  I  a  kin*  you  through  the 
6  letters,  10  numbers,  and  nce- 
ssary  punctuation,  complete 
.  it h  practice  every  step  of  the 
ray.  The  ease  of  learning  gives 
pnfidenee  even  to  ihe  faint  of 
eart, 


3T 13     "  Back  Breaker' '     15.95 

1+   wpm— Code  gronpa  again, 

.  a  briil  13+  wpm  %o  ynuTI  he 

ally  at  ease  when  you  sit  down 

i  front  of  a  >teel>-eyed   ^otun- 

el   etamiher  who  starts  >cnd- 

ig  vim  plain  language  code  ai 

nly   1 3  per.   You'll  need  this 

itra  margin  to  overcome  the 

tear  panic  universal   in  most 

■sr  iltuatlonA.  You've  come 

•■■    i  ii      M  di>n'l   ge?   einle  shy 

iw1 


75T06    "The  Stickler"       S5.9S 

6  ♦  «pm — This  is  the  practice  tape 
for  those  w  ho  survived  the  5  wpm 
tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses.  It 
is  comprised  of  one  solid  hour  of 
code.  Characters  are  sent  at  13 
wpm  and  Npiiccd  at  5  wpm.  Code 
groups  a iv  entirely  random  charac- 
ters sent  in  groups  of  five— defi- 
nitely nut  memnrizabte! 


73T20    "Courageous"       15.*S 

20*  wpm— Congratulations* 
Okay,  (he  challenge  of  code 
is  what's  gotten  you  this  far,  so 
don't  uuil  now.  Go  for  the  eitra 
class  license  We  send  the  code 
faster  than  20  per.  It'h  like  wear- 
ing lead  weights  on  your  feet 
when  you  run:  You'll  wofoatr 
why  the  examiner  is  sending  so 
slowly! 
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U.S.  orders  add  $2.50,  Canadian  orders  add  $3.50  —  Shipping 
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Number  40  on  your  feedback  card 


Random  output 

David  Cassidy  N1GPH 


/Ve  been  writing  the  back  page 
column  the  fast  couple  of  months  since 
Jim  Monissett  H6MH  moved  back  to 
California.  Now  it's  my  great  pleasure 
to  introduce  our  new  Associate  Pub- 
lisher, David  Cassidy  NtQPH,  who'tt 
be  writing  this  column  from  now  on. 
David  has  some  great  ideas  to  revital- 
ize amateur  radio.  With  David's  guid- 
ance and  enthusiasm  you  can  expect 
to  see  even  more  of  the  latest  and 
greatest  in  the  upcommg  issues  of  73. 
Take  it  away.  David      de  WB3ELK 

David  Who? 

Let's  get  \h&  issue  of  my  name  out  of 
the  way  right  at  the  start,  shall  we?  Yes, 
my  name  really  is  David  Cassidy  No,  I 
did  ftot  staf  in  a  TV  sitcom  in  the,  1 970s 
Yes,  f  have  heard  every  joke  you  could 
possibly  think  of.  'Nurf  said. 

No!  Just  a  Job 

I  have  been  a  ham  for  about  17 
years.  I  recently  joined  the  team  here  at 
Wayne  Green  Enterprises  to  work  on 
some  of  the  other  projects  Wayne  has 
cooked  up.  He  and  I  got  to  talking 
about  amateur  radio,  73  Magazine 
(which  I've  read  lor  most  of  the  last  17 
years)  and  the  current  state  of  the  in- 
dustry. I  guess  I  stated  my  opinion  a 
hltle  too  strenuously,  because  the  end 
result  of  that  conversation  is  thai  I'm 
sitting  m  my  bed  on  a  Sunday  night, 
with  a  very  expensive  laptop  computer 
in  front  of  me,  writing  this  column — in- 
stead of  sleeping  in  blissful  ignorance 
of  such  things  as  deadlines,  page 
yields,  budgets  and  the  million  and  one 
other  things  Wayne  pays  me  to  worry 
about  (i  was  never  m  the  army,  so  no- 
body ever  warned  me  about  volunteer- 
ing). 

St itl,  this  job  IS  as  much  fun  as  you 
think  it  is.  Just  this  week  I  have  tested 
two  new  antennas,  assisted  WB8ELK 
in  launching  a  balloon  carrying  2  meter 
voice  and  70  cm  ATV  beacons  (keep  an 
eye  on  Bill's  column  for  a  report  on 
ih is—about  70  hams  all  over  the  East 
Coast  had  a  bait  tracking  this  thing!), 
made  reservations  to  travel  to  a  West 
Coast  hamfest.  read  countless  inter- 
esting articles  submitted  (or  publica- 
tion, had  numerous  packet  QSOs  with 
my  Dad  (WBtDSL)  and  my  brother 
(N1HLR).  played  with  more  computer 
stuff  than  most  folks  see  in  a  year, 
helped  the  73  ad  reps  get  five  new 
pages  of  advertising,  sal  around  and 
listened  to  Wayne's  great  stories, 
picked  out  all  the  neat  stuff  we're  going 
to  review  from  the  stacks  of  new 
product  announcements  the  manufac- 
turers send  us,  arranged  to  have  a  new 
HF  rig  shipped  to  us,  talked  with  my 
buddies  N1GVA,  N1GOJ  and 
KA1 UNW  on  40  meter  GW,  blew  up  my 
old  HW-101  {again),  got  my  old  Drake 
TR-4C  working  (again)  and  made  some 
exciting  plans  for  our  30th  anniversary 
year.  All  this,  in  addition  to  the  actual 
"wonV1  part  of  my  job.  Thanks.  Wayne! 
Now,  about  that  new  mobile  rig  we 
talked  about 

What  s  Happ'nin  ? 

With  the  recent  juggling  of  personnel 
here,  you're  probably  asking  yourself. 
"What's  going  to  happen  lo  73?''  Well. 
nothing.  .  and  everything,  We  start 
our  30th  year  of  publication  with  the 
October  issue.  To  celebrate,  we're  re- 
designing the  logo  a  bit.  changing  the 
name  slightly  (does  anyone  know  how 
many  different  names  this  magazine 
has  had  in  the  last  30  years?),  and 


planning  a  whole  year  of  special 
events.  Thirty  years  of  anything  is  rea- 
son enough  to  celebrate,  but  we  DO 
have  an  ulterior  motive.  We  here  at  73 
are  going  to  take  a  leadership  role  in 
revitalizing  amateur  radio. 

Sure,  we're  still  going  to  scream  long 
and  loud  about  the  problems  (and  try  to 
get  you  off  your  butts,  away  from  your 
TV,  and  DOING  something  about  it)J 
but  we  also  have  a  responsibility  to 
lead  the  charge.  IftheARRListoobusy 
patting  themselves  on  the  back, 
spending  our  money  on  trips  to  Arizona 
and  forcing  the  FCC  one  step  closer 
to  dumping  the  whole  Amateur  Radio 
Service,  then  we— that's  me  and 
you—  are  going  to  have  to  do  i!  Let's 
remember  how  much  fun  amateur  ra- 
dio can  be. 

This  column  will  never  be  the  same 
from  month  to  month,  I  might  report 
on  some  hams  doing  great  public 
relations  work  or  running  a  successful 
licensing  class,  or  I  might  rant  and 
rave  about  some  jerk  who  walked  all 
over  my  40  meter  QSO  (see  below).  I 
hope  that  at  least  I  will  be  able  to  get 
some  of  you  to  start  thinking. .  .and 
acting. 

If  you  have  anything  happening  in 
your  neck  of  the  woods,  fet  me  know. 
Write  to  me  here,  or  use  the  73  BBS.  or 
send  some  packet  mail  to  me  (NIG PH 
#  WA1WOK.NH).  Whatever  you>e 
got  to  say,  say  it.  Something  going  on 
that  you  don't  like?  Tell  me.  Even  more 
important  Let  me  know  about  the  tri- 
umph s.  big  and  small 

Back  to  School 

As  the  summer  vacation  season 
winds  down,  we  find  the  beginning  of 
(he  school  year  approaching.  Most 
kids  are  grumbling  about  having  to 
trudge  back  to  the  classroom,  but  the 
students  of  Intermediate  School  72  in 
Slaten  Island,  New  York,  usually  can't 
wait  for  classes  to  start.  As  long  as  it's 
Carole  Perry's  "Introduction  to  Ham 
Radio"  class,  that  is. 

It's  with  great  pleasure  that  we  wel- 
come Carole  Perry  WB2MGP  ("Mighty 
Good  Professor'1)  to  our  lineup  ot  73 
columnists,  11  more  teachers  had  her 
enthusiasm  and  willingness  to  pro- 
mole  amateur  radio  in  the  classroom, 
we'd  have  the  largest  increase  of  new 
hams  in  amateur  radio  history!  Carole 
hopes  to  use  the  new  column— "Hams 
with  Class"— to  help  educate  the  pub- 
lic about  amateur  radio  and  promote  it 
in  a  big  way.  Welcome,  Carole 
we're  glad  {and  lucky)  to  have  you  on 
the  team ? 

A  Personal  Message  to  W1AW 

On  Jufy  9,  0130  UTC  (that's  9.30 
p.m.  EDST  on  July  8,  fit  case  you  can't 
remember  how  to  convert  UTC),  your 
automatic  bulletin  on  40  meters  came 
m  on  the  exact  frequency  where  I  was 
m  QSO  with  another  New  England  sta- 
tion. I  want  to  remind  you  that  transmit- 
ting without  first  checking  to  see  if  the 
frequency  is  in  use  is  a  violation  of  FCC 
regulations {97, 101 .  subpart  B),  and  re- 
peated offenses  could  result  in  sus- 
pension or  revocation  of  operating  priv- 
ifeges  and  confiscation  of  all 
transmitting  equipment. 

I  left  a  message  on  your  answering 
machine,  but  I  guess  you  guys  are  too 
busy,  planning  all  those  trips  and  new 
offices  and  everything,  to  give  me  the 
courtesy  of  a  reply  (don't  bother  with  an 
explanation— ihere  is  none) 

Just  a  friendly  reminder. 
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Number  41  on  your  Feedback  card 


ROPA  GA  TION 


Mm  Gray  W1XU 


Jim  Gray  W1XU 
210  Chateau  Circle 
PaysonAZ  85541 

The  Best  of  the  '90s 

Probably  the  next-best  condi- 
tions of  1990  wiil  occur  this 
month,  in  September.  When 
September  is  over,  compare 
it  with  March,  as  March  may 
prove  to  have  been  the  best 
month  of  all. 

The  equinox  occurs  on 
September  22.  DX  ought 
to  last  on  the  higher 
bands,  10-20  meters, 
until  after  dark  on  most 
days.  You  can  also  ex- 
pect grayline  DXing  along 
the  path  of  the  terminator 
at  the  appropriate  times 
of  sunset  and  sunrise, 

The  worst  conditions 
of  the  month  will  most 
likely  be  centered  around 
the  weekend  of  the  15th 
and  16th,  but  otherwise 
you  can  expect  fair  to 
good  conditions  on  most 
days.  During  these  times 
of  very  high  solar  activity, 
possible  flares  and  solar 
upsets  can  occur  at 
almost  any  ttmef  so  the 
chart  only  gives  those 
days  during  which 
disturbed  magnetic 
field  conditions  are  most 
likely. 

Old  Sol  is  at  his  least 
predictable  right  now.  so 
keep  a  sharp  ear  tuned  to 
WWV  at  18  minutes  after 


each  hour  for  the  most  recent 
updates  on  solar/terrestrial 
events.  Full  moon  occurs  on  the 
5th,  and  no  eclipse  of  either  sun 
or  moon  are  happening  this 
month. 
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One  Year 

mited  Wamui 


>747G5u  Gttpd  things  come 
#n  small  | 


I  The  Yaesu  FT-747GX  packs  more 
features  you  want  into^i  size  you  can 
handle  — on  the  road  or  at  home. 

When  inieriorspace  in  your  vehicle 
is  at  a  premium  or*securit y  is  a  concern, 
i he  optional  remote  kit  -  RMK  747 
allows  you  to  mount  theFT*747GX 
control  panel  on  the  dashboard,  center 
console  or  any  convenient  area! 

While  the  detached  transceiver  cAn 
be  installed  anywhere— in  the  trunk 
or  under  the  seat. 

Trust  Yaesu  to  give  you  the  best  — 
powerful  transceivers  delivering  dear 
communications  and  trouble-free 
operation  for  years  to  come. 

The  FT-747GX  was  made  for  you. 
Check  these  features: 

*  General  coverage:  continuous 
reception  from  100  kHz  to  30  MHz, 

•  Ergonomic  design  includes  front 
panel  mounted  loudspeaker  and 
unobstructed  display  control 
lavout. 

— 

•  Easy  one-touch  dual  VFO  control 
to  select  a  favorite  frequency  or 
operate  split  with  minimum  effort. 

*  20  memory  channels  store  mode 
and  skip-scan  status  for  auto 


resume  scanning  of  selectable 
memories,  i  Up  to  18  memories 
can  store  independent  TX  and  RX 
frequencies— great  for  split  fre- 
quency combinations! 

•  100  watts  of  PEP  output  on  all  HF 
amateur  bands. 

*  Compact  and  lightweight  SSB, 
€\\\  AM  and  FM  'optional i 
transceiver 


btandard  model  shown. 


Yaesu  has  a  little  something  for  you 

If  the  FT-747GX  or  FT-757GX  H 

sounds  like  the  transceiver  you  ve 
been  looking  for,  contact  the  Yaesu 
dealer  nearest  vou. 
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•  Optional  remote  kit  EMK- '  ^ '  ?hcwn. 


KENWOOD 


Com_ 

TH-27A/47A 

2  m  and  70  cm  Super 
Compact  HTs 

Here  is  a  great  new  addition  to 
Kenwood's  HT  family  —  the  all  new 
TH-27A  for  2  meters  and  TH-47A  for 
70  cm!  Super  compact  and  beau- 
tifully designed,  these  pocket* 
sized  twins  give  you  full-size 
performance. 

•  Large  capacity  NiCd  battery 
pack  supplied. The  standard 
battery  pack  is  72  volts,  700  mAh, 
providing  extended  transmit  time 
with  2.5  watts.  (TH-47A:  15  W.) 

•  Extended  receive  coverage. 
TH-27A:  118-165  MHz;TH-47A: 
438-449,995  MHz.  TX  on  Amateur 
bands  only,  (TH-27A  modifiable  for 
MARS/CAR  Permits  required,  Spec- 
ifications guaranteed  for  Amateur 
bands  only.) 

•  Mult  i -function  scanning. 
Band  and  memory  channels  can 
be  scanned,  with  time  operated 
or  carrier  operated  scan  stop. 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10t  12.5, 
15, 20,  or  25  kHz  steps, 

•  Built-in  digital  clock  with 
programmable  timer. 

•  Dual  Tone  Squelch  System 
(DTSS).  Compatible  with  the 
TH-26AT  Series  and  the 
TM-941A  Triple  bander,  as 
well  as  other  Kenwood 
series  transceivers,  this 
selective  calling  system 
uses  standard  DTMF  to  open 
squelch. 

•  Five  watte  output  when  operated 
with  PB-14  battery  pack  or  13.8  volts. 

•  T-Alert  for  quiet  monitoring. 
Tone  Alert  beeps  when  squelch 
is  opened. 

•  Auto  battery  saver,  auto  power 
off  function,  and  economy  power 
mode  extends  battery  life. 

•  DTMF  memory, The  DTMF 
memory  function  can  be  used  as 
an  auto-dialer  All  characters  from 
the  16-key  pad  can  be  stored, 
allowing  repeater  control  codes 


,ct  Champion ! 


•  41  memories.  All  channels 

store  receive  and  transmit 
separately  for  "odd  split" 

•  DC  direct  in  operation. 

Allows  external  DC  to  be 
used  (72  -  16  volts). 
When  external  power  is 
used,  the  batteries  are 
being  charged. 
(PB-13  only.) 


Optional  accessories: 

•  BC-14  s  Wall  charger  for  PB-13  *  6C-15: 
Rapid  charger  for  PB-13, 14  •  BC-16:  Wall 
charger  for  PB-14  •  BH-6 ;  Swivel  mount 

•  BT-8 .  Six  cell  AA  Alkaline  battery  case 

•  HMC-2 :  Headset  with  VOX  and  PTT 

•  PB-13;  7.2  V,  700  mAh  NiCd  pack  •  PB-14 
12  V,  300  mAh  NiCd  pack  •  PG-3F:  DC 
cable  with  filter  and  cigarette  lighter  plug 

•  PG-2W:  DC  cable  •  SC-31;  Soft  case 

•  SMC- 31;  Standard  speaker 
mic*SMC-32:  Compact 
speaker  mic«SMC-33: 

Compact  speaker  micj 
with  controls 
•  WR-2:Waterj 
resistant 
bag. 
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•  Automatic  offset  selection 
(TH-27A). 

•  Direct  keyboard  frequency  entry, 

The  rotary  dial  can  also  be  used 
to  select  memory,  frequency, 
frequency  step,  CTCSS,  and 
scan  direction, 

•  CTCSS  encode/decode  built-in. 

•  Supplied  accessories; 
Rubber  flex  antenna,  battery  pack, 
wall  charger,  belt  hook,  wrist  strap, 
dust  caps. 


to  be  stored  1 

Specifications  arret  teafyes  are  sutyecf  to  change  mmout  noitce  or  Obligation 

Compiete  service  manuals  are  avattabie  tor  ait  Kenwood  transceivers  and  most  accessor  tes 


KENWOOD  LL&A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 
PCX  BOX  22745, 2201  E  Domioguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC 

P.O.  BOX  1075, 959  Gana  Court 
Mississauga.  Ontano,  Canada  L4T  4C2 

KENWOOD 

. . . pacesetter  in  Amateur  Radio 


